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ARSENIC, CYANIDE, LEAD, CHROMIUM, COPPER, CADMIUM, AND NICKEL.  NONE OF THESE CONCENTRATIONS EXCEED
PRIMARY DRINKING WATER STANDARDS, OR HEALTH ADVISORIES.

TWENTY-NINE RESIDENTIAL WELL SAMPLES WERE COLLECTED DURING PHASE I AND PHASE II OF THE RI.  ALL DATA WERE
REVIEWED BY REGION V'S DRINKING WATER SECTION AND THE AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY  
(ATSDR).  RESIDENTIAL WELLS LOCATED SOUTHEAST AND ALONG THE DRAINAGE DITCH LEADING SOUTH FROM THE LAKE
SANDY JO LANDFILL HAVE SEVERELY DEGRADED GROUND WATER QUALITY DUE TO HIGH LEVELS OF IRON, MANGANESE,
SODIUM, MAGNESIUM, AND POTASSIUM.  NONE OF THESE CONTAMINANTS HAVE PRIMARY DRINKING WATER STANDARDS. 
HOWEVER, IRON AND MANGANESE EXCEED SECONDARY DRINKING WATER STANDARDS AND THERE IS AN ADVISORY FOR
DRINKING WATER CONTAINING GREATER THAN 20 PPM SODIUM FOR INDIVIDUALS ON SODIUM RESTRICTED DIETS.  LOW
LEVELS OF HEAVY METALS, ARSENIC, CADMIUM, CYANIDE, LEAD, AND COPPER HAVE ALSO BEEN DETECTED AT LEVELS
BELOW PRIMARY DRINKING WATER STANDARDS.  THESE LOW LEVEL INORGANIC CONTAMINANTS IN CONJUNCTION WITH HIGH
DISSOLVED SOLIDS ARE A DIRECT RESULT OF THE LANDFILL LEACHATE AND CONSTITUTE A NON-TOXIC GROUND-WATER
PLUME.  FIGURE 4 SHOWS THE EXTENT OF GROUND WATER CONTAMINATION FROM LAKE SANDY JO.

ORGANIC CONTAMINANTS HAVE NOT BEEN DETECTED IN RESIDENTIAL WELLS. HOWEVER, THROUGH THE INORGANIC DATA,
THE GROUND-WATER PATHWAY IS CLEAR. THEREFORE, THE POTENTIAL EXISTS FOR EXPOSURE TO GROUND-WATER USERS OF
YET UNDETECTED CONTAMINANTS OR INCREASED LEVELS OF INORGANIC CONTAMINANTS.

SURFACE WATER/SEDIMENTS

THE OBSERVED SURFACE WATERS ARE THE DISCHARGE POINTS FOR THE SHALLOW AQUIFER GROUND WATER.  THE SURFACE
WATERS CONSIST OF LANDFILL LEACHATE MIXED WITH LARGE VOLUMES OF UNCONTAMINATED GROUND WATER.  NO ORGANICS 
 WERE DETECTED IN THESE SAMPLES.  ELEVATED LEVELS OF HEAVY METALS WERE DETECTED IN UPSTREAM AND
DOWNSTREAM SAMPLES.  SAMPLES FROM THE LEACHATE SEEP OR POND CONTAINED CONCENTRATIONS OF BARIUM, CHROMIUM,
MERCURY, NICKEL AND CYANIDE.  NONE OF THE CONCENTRATIONS EXCEEDED FRESHWATER AMBIENT WATER QUALITY
CRITERIA.

SEDIMENTS COLLECTED IN THE DRAINAGE DITCHES SOUTHEAST AND SOUTH OF THE LAKE SANDY JO LANDFILL ARE
CONTAMINATED WITH HEAVY METALS AND PAH COMPOUNDS SIMILAR TO THE SURFACE SOIL SAMPLES FROM THE SITE.  THE
PAH CONCENTRATIONS ARE SIGNIFICANTLY ABOVE THE HIGHWAY BACKGROUND CONTRIBUTIONS.  AS WITH THE SURFACE
WATER SAMPLES, ELEVATED LEVELS OF HEAVY METALS WERE FOUND IN UPSTREAM AND DOWNSTREAM SAMPLES.

EXPOSURE ASSESSMENT

THE PUBLIC HEALTH RISK ASSESSMENT DEVELOPED USING THE RI DATA SHOWS THE FOLLOWING RISKS EXIST UNDER THE
"NO ACTION" ALTERNATIVE AT THE LAKE SANDY JO LANDFILL UNDER PRESENT CONDITIONS:

    -  SURFACE SOIL:  BECAUSE OF PAH'S, THE INHALATION AND INGESTION RISKS EXCEED THE 1 X 10-6 CANCER
                      RISK LEVEL (ONE IN A MILLION) FOR ONSITE EXPOSURE.  THE INHALATION RISKS
                      DUE TO PAH'S FOR OFFSITE EXPOSURE ARE LESS THAN 1 X 10-6.

    -  SEDIMENT:      THE INGESTION RISKS, BECAUSE OF PAH'S, EXCEED 1 X 10-6.

    -  GROUNDWATER:   NONE OF THE RESIDENTIAL WELLS SAMPLED CONTAINED BENZENE; HOWEVER, BENZENE WAS FOUND
                      IN SOME OF THE MONITORING WELLS EXCEEDING 1 X 10-6.  THEREFORE, SHALLOW AQUIFER
                      GROUNDWATER MAY POSE A CANCER RISK DUE TO THE PRESENCE OF BENZENE IN THE FUTURE.

ENFORCEMENT (SEE ATTACHMENT 1).

#AE
ALTERNATIVES EVALUATION

APPLICABLE GENERAL RESPONSE ACTIONS AND TECHNOLOGIES ADDRESSING PROBLEMS AT THE LAKE SANDY JO LANDFILL
SITE WERE IDENTIFIED.  PUBLIC HEALTH AND ENVIRONMENTAL OBJECTIVES INCLUDE:

         -  PREVENTION OF INHALATION, ABSORPTION OR INGESTION OF SURFACE SOILS AND SEDIMENTS.

         -  PREVENTION OF INGESTION OF CONTAMINATED DRINKING WATER FROM EXISTING AND FUTURE RELEASES TO
            THE CALUMET AQUIFER.

         -  PREVENTION OF FUTURE RELEASES OF SEDIMENTS TO THE EAST-WEST AND SOUTHEAST DRAINAGE DITCHES
            FROM ONSITE SURFACE SOIL EROSION.



REMEDIAL TECHNOLOGIES WERE SCREENED ACCORDING TO APPLICABILITY TO SITE CONDITIONS AND THE CONTAMINANTS OF
CONCERN AT THE SITE AND THE ABILITY OF THE TECHNOLOGY TO ADEQUATELY PROTECT HUMAN HEALTH AND THE
ENVIRONMENT.  THE TECHNOLOGIES WERE ASSESSED ON THE BASIS OF TECHNICAL FEASIBILITY, INCLUDING AN
ASSESSMENT OF PERFORMANCE, RELIABILITY, IMPLEMENTABILITY, AND SAFETY WITH RESPECT TO SITE-SPECIFIC
PHYSICAL AND WASTE CHARACTERISTICS.  BOTH SOURCE CONTROL AND OFFSITE (MANAGEMENT OF MIGRATION)
TECHNOLOGIES WERE CONSIDERED.  THE FOLLOWING TECHNOLOGIES ARE CONSIDERED APPLICABLE TO SITE CONDITIONS
AND PROBLEMS:

   -  SOIL/SEDIMENT

        SOIL COVER

        MULTIMEDIA CAP

        LANDFILL

        INCINERATION

   -  GROUND WATER/SURFACE WATER

      VERTICAL BARRIER

      TREATMENT (ONSITE)

          -  PRECIPITATION

          -  AIR STRIPPING

          -  FILTRATION

          -  GRANULAR ACTIVATED CARBON

          -  BIOLOGICAL

      TREATMENT (OFF-SITE)

          -  POTW

          -  RCRA FACILITY

      COLLECTION

          -  EXTRACTION WELLS

          -  SUBSURFACE DRAINS

      ALTERNATE WATER SUPPLY

          -  WATER DISTRIBUTION SYSTEM

          -  DEEPER BEDROCK WELLS.

ONSITE LANDFILLING AND INCINERATION WERE ELIMINATED BECAUSE OF EXCESSIVE COST, $460 MILLION AND $2
BILLION PLUS DOLLARS RESPECTIVELY.  PIPE AND MEDIA DRAINS WERE ELIMINATED BECAUSE THEY WERE SIGNIFICANTLY
MORE   DIFFICULT AND COSTLY TO INSTALL THAN THE EXTRACTION WELLS.  BIOLOGICAL TREATMENT WAS ELIMINATED
BECAUSE OF THE LOW BIOLOGICAL OXYGEN DEMAND (BOD) VALUES CURRENTLY IN THE GROUNDWATER.  BEDROCK WELLS
WERE ELIMINATED BECAUSE OF DIFFICULTIES IN DRILLING PRODUCTIVE WELLS.

REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED FROM THE TECHNOLOGIES WHICH SURVIVED THE SCREENING PROCESS
TAKING INTO CONSIDERATION THE MAGNITUDE AND EXTENT OF CONTAMINATION, THE WASTE CHARACTERISTICS, AND THE
PHYSICAL CONDITIONS OF THE SITE.  THE TECHNICAL FEASIBILITY OF EACH ALTERNATIVE WAS EVALUATED BASED UPON
PERFORMANCE, RELIABILITY, IMPLEMENTABILITY AND SAFETY.  THE CAPITAL COSTS, ANNUAL OPERATION AND
MAINTENANCE (O&M) COSTS, AND PRESENT WORTH COSTS WERE ESTIMATED FOR EACH OF THE ALTERNATIVES.  THE



EXPECTED ACCURACIES FOR COST ESTIMATES ARE WITHIN +50 AND -30 PERCENT OF THE ACTUAL COST.  THE INDIVIDUAL
ALTERNATIVES WERE THEN EVALUATED FOR COMPLIANCE WITH FEDERAL AND STATE ENVIRONMENTAL LAWS AND
REGULATIONS, PROTECTION OF HUMAN HEALTH AND EFFECTS ON INSTITUTIONAL PARAMETERS.  THIS DETAILED ANALYSIS
OF A LIMITED NUMBER OF ALTERNATIVES IS CONSISTENT WITH SECTION 300.68 (I) OF THE NCP.

DETAILED DESCRIPTION/EVALUATION OF ALTERNATIVES

A COMPARATIVE EVALUATION AND DESCRIPTION OF THE ALTERNATIVES IS PRESENTED BELOW AND SUMMARIZED IN 
TABLE 2.

ALTERNATIVE 1 -- NO ACTION

THE NO ACTION ALTERNATIVE IS REQUIRED BY THE NCP TO BE CARRIED FORWARD. IT PROVIDES A BASELINE FOR
COMPARISON OF OTHER ALTERNATIVES.

ALTERNATIVE 2 -- ACCESS RESTRICTIONS -- WITH SOIL COVER

ALTERNATIVE 2 INCLUDES DEED RESTRICTIONS, GROUND WATER AND SURFACE WATER MONITORING, A SOIL COVER OVER
THE LANDFILL, AND ONSITE SEDIMENT DISPOSAL.

ALL OPERABLE UNIT GOALS ARE ADDRESSED IN THIS ALTERNATIVE.  IT IS INTENDED TO BE REPRESENTATIVE OF A
LOW-COST ALTERNATIVE THAT OFFERS A MINIMALLY ACCEPTABLE LEVEL OF PROTECTION TO PUBLIC HEALTH AND
ENVIRONMENT FROM KNOWN EXISTING SITE HAZARDS.  UNDER THIS ALTERNATIVE, FUTURE REMEDIAL ACTIONS WOULD
LIKELY BE NECESSARY IF MONITORING DETECTED FUTURE OFFSITE MIGRATION OF HAZARDOUS LEVELS OF CONTAMINANTS
INTO THE ENVIRONMENT.

ALTERNATIVE 3 -- ALTERNATE WATER SUPPLY -- WITH SOIL COVER AND ACCESS RESTRICTIONS

ALTERNATIVE 3 ADDS A MUNICIPAL WATER SUPPLY FOR AREA RESIDENTS TO THE COMPONENTS OF ALTERNATIVE 2.  THE
EXISTING PUBLIC WATER SYSTEM WOULD BE EXTENDED TO INCLUDE RESIDENCES POTENTIALLY AFFECTED BY GROUND WATER 
CONTAMINANT MIGRATION IN THE FUTURE.  THIS PROVIDES ADDITIONAL PROTECTION OF PUBLIC HEALTH FROM
INGESTION, INHALATION, OR ABSORPTION OF POSSIBLE FUTURE GROUND WATER CONTAMINANTS RELATIVE TO ALTERNATIVE
2. GROUND WATER MONITORING WOULD BE ESSENTIAL TO DETECT OFFSITE CONTAMINANT MIGRATION.  A DRAINAGE
BLANKET WOULD BE PLACED ALONG THE SOUTHERN BOUNDARY OF THE SITE BENEATH THE SOIL COVER TO CONTROL SURFACE
SEEPS AND PROTECT THE INTEGRITY OF THE SOIL COVER.  TREATMENT OF THE SEEPS WILL NOT BE NECESSARY BECAUSE
THE SEEPS ARE NOT PRESENTLY CONTAMINATED.  THE  DRAINAGE BLANKET WOULD BE APPROXIMATELY 2 FEET THICK AND
WOULD CONSIST OF CLEAN STONE OR GRAVEL SIMILAR TO A FRENCH TILE DRAIN.  PERFORATED DRAINAGE PIPES WOULD
EXTEND ALONG THE PERIPHERY OF THE BLANKET AND WOULD BE SLOPED TO ALLOW DRAINAGE TO THE EAST-WEST AND
SOUTHEAST DRAINAGE   DITCHES.  THE DRAINAGE WOULD BE ENVELOPED IN FILTER FABRIC TO MINIMIZE THE MOVEMENT
OF SOIL PATCHES INTO THE STONE AND DRAINAGE PIPES.

OVERVIEW OF ALTERNATIVES 4A, 4B, 5A, 5B, AND 6

GROUND WATER COLLECTION IS A COMPONENT OF ALTERNATIVES 4A, 4B, 5A, 5B, AND 6.  THREE GROUND WATER
TREATMENT TECHNOLOGIES SURVIVED SCREENING AND COULD BE INCORPORATED INTO THESE ALTERNATIVES.  THEY ARE:

          -   ONSITE TREATMENT CONSISTING OF PRECIPITATION, FILTRATION, AND ACTIVATED CARBON ADSORPTION

          -   OFFSITE TREATMENT AT THE GARY PUBLICLY OWNED TREATMENT WORK (POTW)

          -   OFFSITE TREATMENT AT A RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) FACILITY.

ALTERNATIVE 4A -- GRADIENT CONTROL/TREATMENT -- WITH SOIL COVER

INSTEAD OF THE WATER SUPPLY PROVISION IN ALTERNATIVE 3, THIS ALTERNATIVE PREVENTS FUTURE OFFSITE
MIGRATION OF GROUND WATER THROUGH GROUND WATER COLLECTION WITH EXTRACTION WELLS AND GROUND WATER
TREATMENT (ONSITE   TREATMENT OR TREATMENT AT A POTW).  THIS ALTERNATIVE ADDRESSES THE SEDIMENT AND
GROUND WATER OPERABLE UNIT GOALS OF PROVIDING ADEQUATE PROTECTION OF THE PUBLIC HEALTH AND ENVIRONMENT BY
ELIMINATING OFFSITE MIGRATION OF GROUND WATER CONTAMINANTS, AND BY CONSOLIDATING CONTAMINATED SEDIMENTS
ONSITE.  CONTAMINATED SOIL AND GROUND WATER BENEATH THE SITE, HOWEVER, WOULD REMAIN, THUS REQUIRING
ENFORCEMENT OF DEED RESTRICTIONS FOR AN INDEFINITE PERIOD (THE PERIOD OF NATURAL ATTENUATION OF
CONTAMINANTS).  AS WITH PREVIOUS ALTERNATIVES, THE SOIL COVER AS WELL AS DEED RESTRICTIONS ADDRESS THE
SOIL OPERABLE UNIT GOALS.



ALTERNATIVE 4B -- GRADIENT CONTROL/TREATMENT -- WITH MULTILAYER CAP

ALTERNATIVE 4B IS IDENTICAL TO ALTERNATIVE 4A WITH THE EXCEPTION OF THE MULTILAYER CAP REPLACING THE SOIL
COVER.  THIS ALTERNATIVE IS INTENDED TO PROVIDE A GREATER LEVEL OF PROTECTION BY REDUCING CONTAMINANT  
MIGRATION TO THE GROUND WATER THROUGH REDUCTIONS IN PERCOLATION THROUGH THE SURFACE WHILE ALSO MEETING
TECHNICAL REQUIREMENTS OF LANDFILL CAPPING FOR HAZARDOUS SITE CLOSURE UNDER RCRA.

ALTERNATIVE 5A -- GROUND WATER EXCLUSION/TREATMENT -- WITH SOIL COVER AND SLURRY WALL

ALTERNATIVE 5A INCREASES THE RELIABILITY OF PREVENTING OFFSITE GROUND WATER CONTAMINANT MIGRATION THROUGH
USE OF A SLURRY WALL IN CONJUNCTION WITH EXTRACTION WELLS.  OTHER THAN THIS, THE LEVEL OF PROTECTION OF
THE PUBLIC HEALTH AND ENVIRONMENT IN ALL OPERABLE UNITS INTENDED FOR THIS ALTERNATIVE IS SIMILAR TO
ALTERNATIVE 4A.  SOME GROUND WATER COLLECTION WITHIN THE SLURRY WALL IS NECESSARY AND WOULD BE TREATED
EITHER ONSITE, OFFSITE AT THE GARY POTW, OR OFFSITE AT A RCRA FACILITY.  ALTERNATIVE 5A WILL RESULT IN A
MUCH LOWER TREATMENT FLOWRATE WITH RESULTING LOWER OPERATING AND CAPITAL COST THAN ALTERNATIVE 4A. 
HOWEVER, THIS ALTERNATIVE WILL INCUR GREATER CAPITAL COST AS THE RESULT OF THE SLURRY WALL.

ALTERNATIVE 5B -- GROUND WATER EXCLUSION/TREATMENT -- WITH MULTILAYER CAP AND SLURRY WALL

ALTERNATIVE 5B IS IDENTICAL TO ALTERNATIVE 5A WITH THE EXCEPTION OF THE MULTILAYER CAP REPLACING THE SOIL
COVER.  THIS ALTERNATIVE PROVIDES A GREATER LEVEL OF PROTECTION THAN 5A BY REDUCING CONTAMINANT MIGRATION
TO THE GROUND WATER THROUGH REDUCTION IN SURFACE WATER INFILTRATION WHILE ALSO MEETING TECHNICAL
REQUIREMENTS OF LANDFILL CAPPING FOR HAZARDOUS SITE CLOSURE UNDER RCRA.

ALTERNATIVE 6 -- LANDFILL DEWATERING – WITH MULTILAYER CAP AND SLURRY WALL

ALTERNATIVE 6 IS INTENDED TO PROVIDE A SIMILAR LEVEL OF PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT
AS ALTERNATIVES 4 AND 5.  IN THIS ALTERNATIVE THE LANDFILL IS DEWATERED BY PERIMETER WELLS.  WHEN THE  
LANDFILL IS DEWATERED, THE GROUND WATER PUMPAGE FROM WITHIN THE SLURRY WALL CONTAINMENT WOULD NOT REQUIRE
TREATMENT.  DURING DEWATERING, GROUND WATER WOULD BE TREATED EITHER IN AN ONSITE TREATMENT SYSTEM OR
OFFSITE AT THE GARY POTW.  THE DEWATERING WOULD RESULT IN LOWER ANNUAL OPERATIONAL COSTS, ALTHOUGH IN THE
LONG TERM THE LACK OF CONTAMINANT PURGING (AS OCCURS IN ALTERNATIVE 4 AND 5) FROM THE LANDFILL CONTENTS  
WILL REQUIRE THE SYSTEM TO BE IN PLACE FOR A LONGER PERIOD.  BECAUSE THE WASTES ARE ISOLATED FROM GROUND
WATER THERE IS ONLY VERY GRADUAL ATTENUATION OF CONTAMINANTS OUT OF THE LANDFILL.

ASSESSMENT OF ALTERNATIVES

ALTERNATIVE 1 -- NO ACTION

THE NO ACTION ALTERNATIVE IS INEFFECTIVE FOR PREVENTING FURTHER CONTAMINANT MIGRATION, DOES NOT MITIGATE
THE EXISTING CONTAMINATION AT THE SITE, AND DOES NOT REDUCE CURRENT OR FUTURE PUBLIC HEALTH RISKS. THE
RISK ASSESSMENT CONCLUDES THAT THERE IS A POTENTIAL FOR EXPOSURE OF THE PUBLIC TO CONTAMINANTS AT THE
SITE AT LEVELS THAT MAY ADVERSELY AFFECT HEALTH AND WELFARE.  IF NO ACTION IS TAKEN, GROUND WATER WILL
CONTINUE TO ENTER THE SITE AND BE DISCHARGED AS CONTAMINATED SURFACE WATER AND GROUND WATER. CONTAMINATED
SOIL AND SEDIMENTS WILL REMAIN AS A THREAT TO DIRECT EXPOSURE.  REMEDIAL ACTION IS THEREFORE REQUIRED TO
REDUCE OR MINIMIZE THIS EXPOSURE.  THE NO ACTION ASSEMBLED ALTERNATIVE IS NOT APPROPRIATE AND IS
ELIMINATED FOR FURTHER CONSIDERATION.

ALTERNATIVE 2 -- ACCESS RESTRICTIONS -- WITH SOIL COVER

THIS ALTERNATIVE INCLUDES: DEED RESTRICTIONS; SOIL COVER; GROUND WATER, SURFACE WATER, AND SEDIMENT
MONITORING; AND ONSITE SEDIMENT DISPOSAL. ALTERNATIVE 2 WOULD ELIMINATE EXPOSURE TO SURFACE SOIL AND
SEDIMENTS AND PREVENTS THE GENERATION OF CONTAMINATED SURFACE RUNOFF.  THIS ALTERNATIVE RELIES ON
MONITORING TO DETECT INCREASES IN CONTAMINANT LEVELS OR TYPES IS NOT CONSIDERED RELIABLE BECAUSE OF THE
SHORT TRAVEL TIME BETWEEN THE SITE AND RESIDENTIAL WELLS.  THE PRESENT WORTH OF ALTERNATIVE 2 IS
$4,130,000.  BECAUSE IT DOES NOTHING TO MITIGATE THE RISKS ASSOCIATED WITH GROUND WATER, THIS ALTERNATIVE
WAS ALSO ELIMINATED.

ALTERNATIVE 3 -- ALTERNATE WATER SUPPLY -- WITH SOIL COVER AND ACCESS RESTRICTIONS

ALTERNATIVE 3 INCLUDES THE SAME COMPONENTS AS ALTERNATIVE 2.  IN ADDITION, THE GARY HOBART WATER
DISTRIBUTION SYSTEM WOULD BE EXTENDED TO PROVIDE RESIDENTS WITH POTENTIALLY AFFECTED WELLS IN THE LAKE
SANDY JO AREA WITH AN ALTERNATE WATER SUPPLY.  THEREFORE, IN ADDITION TO ELIMINATING EXPOSURE TO SURFACE



SOIL AND SEDIMENTS, AND TO PREVENTING THE GENERATION OF CONTAMINATED SURFACE RUNOFF, ALTERNATIVE 3 WOULD  
ELIMINATE THE RISKS ASSOCIATED WITH THE FUTURE INGESTION OF OR RESIDENTIAL CONTACT WITH CONTAMINATED
GROUND WATER.  THUS, ALL PUBLIC HEALTH THREATS WOULD BE ADDRESSED.  PERIODIC MONITORING WOULD DETECT  
OFF-SITE CONTAMINANT MIGRATION AND WOULD TRIGGER REMEDIAL ACTIONS AS NEEDED.  HOWEVER, WITH RESPECT TO
THE ENVIRONMENT, THE UPPER AQUIFER AND SURFACE WATER RECEPTORS COULD POSSIBLY RECEIVE SOME FUTURE
MIGRATING   CONTAMINANTS BEFORE ANY REMEDIAL ACTION COULD BE IMPLEMENTED. ALTERNATIVE 3 HAS A PRESENT
WORTH OF $5,690,000 AND IT WOULD NOT REQUIRE GROUND WATER TREATMENT AND ITS ASSOCIATED ADDITIONAL COSTS. 
ALTERNATIVE 3 ADDRESSED ALL PUBLIC HEALTH CONCERNS AND THUS WILL BE CARRIED FORWARD.

ALTERNATIVE 4A -- GRADIENT CONTROL WITH SOIL COVER, AND 4B GRADIENT CONTROL WITH MULTILAYER CAP

ALTERNATIVE 4A AND 4B EACH CONTAIN THE DEED RESTRICTIONS, MONITORING, AND SEDIMENT DISPOSAL COMPONENTS
DESCRIBED FOR ALTERNATIVE 2.  IN ADDITION, BOTH HAVE A GROUND WATER GRADIENT CONTROL COMPONENT CONSISTING 
 OF 10 GROUND WATER EXTRACTION WELLS INSTALLED AROUND THE SITE PERIMETER. THEY DIFFER ONLY IN CAP TYPE. 
ALTERNATIVE 4A HAS A SOIL COVER WHILE ALTERNATIVE 4B HAS A MULTILAYER (IMPERMEABLE) CAP.  BOTH
ALTERNATIVES WOULD ADDRESS THE EXPOSURE RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT. BECAUSE OF THE
GRADIENT CONTROL COMPONENT, ALL OFFSITE MIGRATION IS ELIMINATED AND THE UPPER AQUIFER AND SURFACE WATER
RECEPTORS ARE PROTECTED FROM FUTURE RELEASES.  THE MULTILAYER CAP IN ALTERNATIVE 4B WILL REDUCE THE
AMOUNT OF INFILTRATION THROUGH THE TOP OF THE LANDFILL BUT IT WILL NOT REDUCE THE AMOUNT OF WATER TO BE
COLLECTED BY THE EXTRACTION WELLS.  ALTERNATIVE 4B DOES NOT OFFER ANY ADDITIONAL ENVIRONMENTAL PROTECTION
OVER ALTERNATIVE 4A, YET IT HAS SUBSTANTIALLY HIGHER COSTS.  ALTERNATIVE 4B HAS A PRESENT WORTH OF
$12,530,000 WHILE 4A WOULD COST $4,670,000.

THE COST FOR GROUND WATER TREATMENT WOULD BE ADDED TO EACH ALTERNATIVE ($2,580,000 FOR POTW TREATMENT OR
$4,900,000 FOR ONSITE TREATMENT). ALTERNATIVE 4B WILL NOT BE CARRIED FORWARD BECAUSE IT HAS A HIGHER  
PRESENT WORTH BUT DOES NOT OFFER ADDITIONAL ENVIRONMENT PROTECTION.

ALTERNATIVE 5A -- GROUND WATER EXCLUSION WITH SOIL COVER AND SLURRY WALL -- AND 5B -- GROUND WATER
EXCLUSION WITH MULTI-LAYER CAP AND SLURRY WALL

ALTERNATIVE 5A AND 5B EACH CONTAIN DEED RESTRICTIONS, MONITORING, AND SEDIMENT DISPOSAL COMPONENTS AS
DESCRIBED FOR ALTERNATIVE 2.  IN ADDITION, BOTH HAVE A GROUND WATER EXCLUSION COMPONENT CONSISTING OF A  
SLURRY WALL AROUND THE ENTIRE SITE PERIMETER AND TWO GROUND WATER EXTRACTION WELLS INSIDE OF THE SLURRY
WALL.  AS WITH ALTERNATIVE 4, THESE ALTERNATIVES DIFFER ONLY IN THE CAP TYPE, WITH A SOIL COVER AND A  
MULTI-LAYER CAP BEING USED BY ALTERNATIVE 5A AND 5B, RESPECTIVELY.  THE SLURRY WALL MINIMIZES GROUND
WATER INFILTRATION AND THE EXTRACTION WELLS COLLECT THE SMALL AMOUNT OF WATER THAT DOES INFILTRATE.  BOTH
ALTERNATIVES ADDRESS ALL OF THE PUBLIC HEALTH AND ENVIRONMENTAL EXPOSURE RISKS.  WITHOUT GROUND WATER
TREATMENT, THE PRESENT WORTH OF EACH IS $9,430,000 AND $17,520,000 FOR ALTERNATIVES 5A AND 5B,
RESPECTIVELY. ALTERNATIVE 5B SIGNIFICANTLY REDUCES THE TOTAL INFILTRATION BECAUSE OF THE IMPERMEABLE CAP. 
THIS DOES NOT RESULT IN ANY ADDITIONAL ENVIRONMENTAL PROTECTION BUT HAS A MUCH HIGHER COST.  BOTH
ALTERNATIVES 5A AND 5B ARE NOT CARRIED FORWARD BECAUSE BOTH ARE SUBSTANTIALLY MORE COSTLY THAN
ALTERNATIVE 4A WITH NO ADDITIONAL REDUCTION IN RISK TO PUBLIC HEALTH OR THE ENVIRONMENT.

ALTERNATIVE 6 -- LANDFILL DEWATERING WITH MULTI-LAYER CAP AND SLURRY WALL

ALTERNATIVE 6 HAS THE SAME COMPONENTS AS ALTERNATIVE 5B WITH THE EXCEPTION THAT THE GROUND WATER
EXTRACTION SYSTEM CONSISTS OF 60 EJECTOR WELLS INSTALLED WITHIN THE SLURRY WALL AROUND THE PERIMETER
INSTEAD OF TWO COLLECTION WELLS.  THE GROUND WATER COLLECTION SYSTEM IS INTENDED TO DEWATER THE LANDFILL
IN 2 TO 3 YEARS.  AFTER THIS POINT, THE COLLECTED GROUND WATER SHOULD NOT REQUIRE TREATMENT.  ALTERNATIVE
6 ADDRESSES ALL IDENTIFIED EXPOSURE RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT.  IN ADDITION, IT REQUIRES
A MUCH SHORTER PERIOD OF TIME FOR GROUND WATER TREATMENT.  HOWEVER, ITS COST OF $17,780,000 (PRESENT
WORTH) EXCLUDING GROUND WATER TREATMENT IS SUBSTANTIALLY HIGHER THAN ALTERNATIVE 4A, WHICH OFFERS THE
SAME ENVIRONMENTAL PROTECTION.  ACCORDINGLY, ALTERNATIVE 6 WILL NOT BE CARRIED FORWARD.

PREFERRED ALTERNATIVES

THE TWO ALTERNATIVES THAT REMAIN FOR FINAL COMPARISON ARE:

• ALTERNATIVE 3 -- ALTERNATIVE WATER SUPPLY WITH SOIL COVER AND ACCESS RESTRICTIONS.  THIS 
                 ALTERNATIVE HAS DEED RESTRICTIONS AND INSTITUTIONAL CONTROLS, GROUND WATER,

                    SURFACE WATER, AND SEDIMENT MONITORING; ONSITE SEDIMENT DISPOSAL; AND AN ALTERNATE
                        WATER SUPPLY FOR RESIDENCES WITH POTENTIALLY AFFECTED WELLS.  PRESENT WORTH:
                        $5,690,000, ANNUAL O&M: $63,000/YR.



• ALTERNATIVE 4A -- GRADIENT CONTROL WITH SOIL COVER. THIS ALTERNATIVE HAS DEED RESTRICTIONS,
                     SURFACE WATER AND GROUNDWATER MONITORING, ONSITE SEDIMENT DISPOSAL, AND A

                        GROUNDWATER GRADIENT CONTROL SYSTEM.  WITHOUT GROUNDWATER TREATMENT, THIS
                        ALTERNATIVE HAS A PRESENT WORTH OF $4,670,000 AND AN ANNUAL O&M OF $73,000/YR.

                    GROUNDWATER TREATMENT WOULD INCREASE THE COST TO A PRESENT WORTH OF $7,210,000 AND
                       ANNUAL O&M TO $339,000/YR.

BOTH ALTERNATIVES OFFER THE SAME PROTECTION FOR THE IDENTIFIED PUBLIC HEALTH RISKS OF INGESTION AND
INHALATION OF CONTAMINATED SURFACE SOILS AND SEDIMENTS; AND POSSIBLE INGESTION OF CONTAMINATED DRINKING
WATER. ALTERNATIVE 4A OFFERS GREATER PROTECTION FROM THE FUTURE ENVIRONMENTAL RISKS  BECAUSE IT PREVENTS
MIGRATION OF LEACHATE INTO THE UPPER AQUIFER AND SURFACE WATER.  HOWEVER, BASED ON CONTAMINANT LEVELS
FOUND AT THE SITE AND BACKGROUND CONTAMINANT LEVELS OF THE GROUND WATER AND SURFACE WATER, LAKE SANDY JO
HAS ONLY A MINOR IMPACT ON THE ENVIRONMENT.  THE MAJOR SITE CONTAMINANTS, PAH'S AND HEAVY METALS, ARE
RELATIVELY IMMOBILE IN WATER AND WILL BE PREVENTED FROM RECONTAMINATING THE SEDIMENTS BY THE SOIL COVER.

ANY OFF-SITE CONTAMINANT MIGRATION WOULD BE DETECTED BY THE MONITORING SYSTEM AND ADDRESSED THROUGH
SUBSEQUENT REMEDIAL ACTION IF NEEDED UNDER ALTERNATIVE 3.  ALTERNATIVE 4A REQUIRES GROUND WATER
COLLECTION AND TREATMENT FOR OPERATIONAL PERIODS IN EXCESS OF 100 YEARS.  ACCORDINGLY, IT HAS A
SUBSTANTIALLY HIGHER ANNUAL O&M COST AND TOTAL PRESENT WORTH. SINCE ALTERNATIVE 3 OFFERS EQUAL PROTECTION
OF PUBLIC HEALTH AND   ADEQUATE PROTECTION OF THE ENVIRONMENT AT A SIGNIFICANTLY LOWER COST, IT IS
SELECTED AS THE PREFERRED ALTERNATIVE.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE LAKE SANDY JO LANDFILL HAS AS ITS REGULATORY FOCUS THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA). 
RCRA HAS VERY STRINGENT STANDARDS FOR CLOSURE OF A HAZARDOUS WASTE LANDFILL UNDER SUBTITLE C, AND
CONSIDERABLY MORE FLEXIBILITY FOR CLOSURE AS A SOLID WASTE FACILITY UNDER SUBTITLE D.  THE FEASIBILITY
STUDY REVIEWED A RANGE OF ALTERNATIVES WHICH WERE LESS THAN, EQUAL TO AND MORE COMPLIANT WITH BOTH  
SUBTITLE SECTIONS OF RCRA.

THE RESULTS OF THE REMEDIAL INVESTIGATION SUPPORT THAT LAKE SANDY JO WAS USED PRIMARILY FOR CONSTRUCTION
AND DEMOLITION DEBRIS.  THIS RECORD OF DECISION, THEREFORE, RECOMMENDS CLOSURE OF LAKE SANDY JO UNDER
SUBTITLE D OF RCRA, WHICH COVERS SOLID WASTE MANAGEMENT.  THE CLOSURE PLANS WOULD MEET THE TECHNICAL
STANDARDS SET BY THE STATE OF INDIANA.

THE PROPOSED CLEAN-UP STANDARDS UNDER THE NEW CERCLA REQUIRE THAT ALL SITES WITH REMEDIAL ACTIONS LEAVING
CONTAMINATION IN PLACE BE RE-EVALUATED EVERY FIVE YEARS.  HOWEVER, SHOULD A RELEASE OCCUR AT LSJ WITHIN
THIS 5-YEAR PERIOD, CERCLA EMERGENCY ACTIONS WOULD BE INSTITUTED. THE RESPONSIBILITY FOR DETERMINING
WHETHER A RELEASE POSES A SUBSTANTIAL THREAT TO THE ENVIRONMENT WOULD REST WITH THE STATE OF INDIANA. 
SHOULD GROUND WATER COLLECTION AND TREATMENT BECOME WARRANTED FOR LAKE SANDY JO, THEN ALTERNATIVE 4A WILL
BE RE-EVALUATED.

DETAILED DESCRIPTION OF SELECTED ALTERNATIVE

THE MAJOR COMPONENTS OF ALTERNATIVE 3 ARE:

        -  DEED RESTRICTIONS/INSTITUTIONAL CONTROLS
        -  SOIL COVER WITH DRAINAGE BLANKET
        -  GROUND WATER AND SURFACE WATER/SEDIMENT MONITORING
        -  ONSITE SEDIMENT DISPOSAL
        -  MUNICIPAL WATER SUPPLY.

DEED RESTRICTIONS

DEED RESTRICTIONS WOULD BE PLACED ON THE LANDFILL PROPERTY.  THE RESTRICTIONS WOULD ATTEMPT TO PREVENT
FUTURE DEVELOPMENT OF THE LAND TO PROTECT AGAINST DIRECT CONTACT WITH CONTAMINANTS OR FURTHER MIGRATION
OF  CONTAMINANTS THAT WOULD RESULT FROM SITE EXCAVATION.  INSTITUTIONAL CONTROLS WOULD PROHIBIT USE OF
GROUND WATER OR INSTALLATION OF SHALLOW WELLS ONSITE AND IN THE AREA PROVIDED MUNICIPAL WATER AND AN AREA
NORTH   OF THE LANDFILL (FIGURE 5).  ACCESS TO THE LANDFILL SITE WOULD BE CONTROLLED BY FENCING AROUND
THE SITE PERIMETER.



SOIL COVER

A SOIL COVER WOULD BE INSTALLED OVER THE LANDFILL TO PREVENT DIRECT CONTACT WITH SURFACE CONTAMINANTS AND
PREVENT THEIR EROSION TO THE DITCHES OFFSITE.  THE COVER WOULD INCREASE EVAPOTRANSPIRATION AND PREVENT
WATER PONDING ONSITE.  PRIOR TO PLACING THE COVER, THE SITE WOULD BE GRADED TO FILL EXISTING DEPRESSIONS,
ELIMINATE SHARP GRADE CHANGES, AND PROVIDE FOR SITE DRAINAGE.  A 2-FOOT SOIL COVER CONSISTING OF LOCALLY
AVAILABLE LOAM WOULD BE PLACED OVER THE SITE.  THE SITE WOULD BE SEEDED WITH GRASS TO PREVENT EROSION AND
INCREASE EVAPOTRANSPIRATION.

AS DESCRIBED ON PAGE 4, A DRAINAGE BLANKET WOULD BE PLACED ALONG THE SOUTHERN BOUNDARY OF THE SITE
BENEATH THE SOIL COVER TO CONTROL SURFACE SEEPS AND PROTECT THE INTEGRITY OF THE SOIL COVER.

GROUND WATER AND SURFACE WATER/SEDIMENT MONITORING

CONTAMINANT MIGRATION WOULD BE ASSESSED THROUGH A REGULAR GROUND WATER AND SURFACE WATER/SEDIMENT
MONITORING PROGRAM.  THE GROUND WATER MONITORING PROGRAM WOULD CONSIST OF QUARTERLY SAMPLINGS OF SIX
EXISTING MONITORING WELLS (INCLUDING ONE UPGRADIENT LOCATION) AND SEMIANNUAL SAMPLING OF TWO NEW
MONITORING WELLS TO BE INSTALLED EAST AND SOUTHEAST OF THE SITE.  SAMPLES WOULD BE ANALYZED FOR VOC'S,
BASE/NEUTRALS, AND INORGANICS.  WATER LEVELS OF MONITORING WELLS WOULD BE TAKEN AT THE TIME OF SAMPLING
AND GRADIENTS WOULD BE CALCULATED AND COMPARED TO EXISTING DATA.  SURFACE WATER AND SEDIMENT WOULD BE
SAMPLED AT FOUR LOCATIONS (INCLUDING ONE BACKGROUND LOCATION) ON A SEMI-ANNUAL BASIS.  SAMPLES WOULD BE
ANALYZED FOR BASE/NEUTRAL ORGANICS AND INORGANICS.

ONSITE SEDIMENT DISPOSAL

SEDIMENT WITH CONTAMINANTS ABOVE THE 10-6 CANCER RISK LEVEL WOULD BE EXCAVATED, DEWATERED AND DISPOSED OF
ONSITE BENEATH THE SOIL COVER.  THE TOTAL ESTIMATED VOLUME OF CONTAMINATED SEDIMENT IN THE EAST-WEST
DITCH, THE SOUTHEAST DITCH, AND THE MARSHY AREA NEAR THE SOUTHEAST SITE CORNER IS 2,500 CUBIC YARDS. 
DITCH EXCAVATION VOLUMES WERE ESTIMATED BASED ON AN EXCAVATION CROSS SECTION OF 1 FOOT IN DEPTH AND 3 TO
4 FEET IN WIDTH. MARSH AREAS WERE ASSUMED TO REQUIRE EXCAVATION TO 1 FOOT IN DEPTH.

PRIOR TO EXCAVATION, ADDITIONAL SEDIMENT SAMPLES SHOULD BE TAKEN TO FULLY DELINEATE THE AREA OF
EXCAVATION.  SAMPLES WILL BE ANALYZED FOR PAH'S AND INORGANICS.  BEFORE EXCAVATION THE AREAS WOULD BE
DEWATERED BY REROUTING DITCH FLOWS OR BY PUMPING, WITH DISCHARGED TO UNCONTAMINATED DITCH REACHES.  IT IS
NOT EXPECTED THAT DEWATERING LIQUID WILL REQUIRE TREATMENT.  IF ANALYSIS OF SAMPLES SHOWS HAZARDOUS
CONTAMINANT LEVELS, TREATMENT USING ONE OF THE GROUNDWATER TREATMENT SYSTEMS COULD BE IMPLEMENTED.

THE EXCAVATED SEDIMENT MAY REQUIRE DEWATERING PRIOR TO DISPOSAL ONSITE IN THE CENTRAL AREA OF THE
LANDFILL.  DEWATERING WITH A FILTER PRESS WAS ASSUMED TO BE NECESSARY.  THE SEDIMENT WOULD BE SPREAD
ONSITE TO CONFORM TO THE DRAINAGE CONTOURS REQUIRED FOR THE SOIL COVER.  THE EXCAVATED MARSHY AREA WOULD
BE BACKFILLED WITH LOCALLY OBTAINED SOIL AND REVEGETATED.

ALTERNATIVE WATER SUPPLY

THE GARY-HOBART WATER DISTRIBUTION SYSTEM WOULD BE EXTENDED FROM THE EXISTING MAINS ALONG WEST 25TH
AVENUE (NORTH OF THE SITE) AND ALONG CLARK STREET (SOUTH AND WEST OF THE SITE).  CONNECTIONS TO THE
EXISTING WATER MAIN ON WEST 25TH AVENUE COULD BE AT MORTON AND JENNINGS STREETS.

NEW WATER MAINS WOULD BE EXTENDED ACROSS WEST 25TH AVENUE TO SERVE THE AREA NORTH OF THE TRI-STATE
HIGHWAY BETWEEN MORTON AND CHASE STREET. ANOTHER CONNECTION TO THE GARY-HOBART WATER SYSTEM WOULD BE MADE
AT CLARK STREET AND 29TH AVENUE.  NEW WATER MAINS WOULD BE EXTENDED TO SERVE THE AREA NORTH OF 29TH
AVENUE BETWEEN MORTON STREET AND CHASE STREET ON THE SOUTH SIDE OF THE TRI-STATE HIGHWAY.

APPROXIMATELY 22,400 FT OF 6-INCH AND 8-INCH-DIAMETER WATER MAINS WOULD BE REQUIRED.  APPROXIMATELY 75
RESIDENCES WOULD BE GIVEN THE OPPORTUNITY TO CONNECT TO THE WATER DISTRIBUTION SYSTEM.  THE EXISTING
WELLS WOULD BE DISCONNECTED AND PROPERLY ABANDONED.  FIGURE 4 SHOWS THE AREA AROUND LAKE SANDY JO WHICH
WOULD REQUIRE CONNECTION TO MUNICIPAL WATER.

OPERATION AND MAINTENANCE OF THE DISTRIBUTION SYSTEM WOULD BE PERFORMED BY THE GARY-HOBART WATER SYSTEM
AND IS REFLECTED IN THE UNIT COST FOR WATER USAGE.



#OM
OPERATION AND MAINTENANCE

EACH ALTERNATIVE WAS EVALUATED FOR PRESENT WORTH AND O&M COSTS AS SHOWN IN TABLE 3.  THE O&M COSTS WERE
ESTIMATED ON AN ANNUAL BASIS OVER 30 YEARS.  THE O&M FOR THE RECOMMENDED ALTERNATIVE WILL REQUIRE A
VIGOROUS GROUND WATER, SURFACE WATER AND SEDIMENT MONITORING PROGRAM FOR AN INDEFINITE PERIOD OF TIME. 
THE COST OF O&M IS ESTIMATED TO BE $63,000 ANNUALLY FOR THE MONITORING AND ASSOCIATED ACTIVITIES.

MAINTENANCE WOULD BE REQUIRED FOR THE SOIL COVER.  MAINTENANCE OF THE SOIL CAP WOULD BE REQUIRED BECAUSE
OF LANDFILL SETTLING.  IT IS ESTIMATED THAT EVERY 10 YEARS THE SITE WOULD REQUIRE REGRADING, REPLACEMENT
OF 30 PERCENT OF THE ORIGINAL SOIL COVER VOLUME, AND RESEEDING OF THE ENTIRE SOIL COVER.  THE PERFORATED
PIPES IN THE DRAINAGE BLANKET WOULD BE FLUSHED OF ACCUMULATED SEDIMENT AT THE TIME OF REGRADING.

STATE ASSURANCE/CONCURRENCE

THE STATE OF INDIANA CONCURS WITH THE RECOMMENDED ALTERNATIVE AND WILL ASSUME RESPONSIBILITY FOR LONG
TERM O&M.  THE U.S. EPA WILL ENTER INTO A STATE SUPERFUND CONTRACT (SSC) TO FORMALIZE THE 10% MATCH
BEFORE THE   START OF CONSTRUCTION.  A COOPERATIVE AGREEMENT (CA) FOR O&M WILL BE FORMALIZED BEFORE
COMPLETION OF CONSTRUCTION.

#CR
COMMUNITY RELATIONS

THERE HAVE BEEN THREE PUBLIC MEETINGS DURING THE RI/FS AT LAKE SANDY JO. THE FIRST MEETING WAS AN RI/FS
KICK-OFF WITH APPROXIMATELY 20 PEOPLE IN ATTENDANCE.  THE SECOND MEETING WAS HELD TO ANNOUNCE THE RESULTS
OF PHASE I AND PLANS FOR THE PHASE II RI.  THIS MEETING WAS WELL ATTENDED BY 40 PEOPLE.  ADDITIONALLY,
RESULTS OF RESIDENTIAL WELL SAMPLES WERE DISCUSSED INDIVIDUALLY WITH RESIDENTS BY TECHNICAL AND COMMUNITY 
 RELATIONS STAFF OF REGION V.  DURING THESE VISITS WE LEARNED THAT THE SHALLOW WELL WATER QUALITY WAS
PERCEIVED BY THE RESIDENTS AS BEING POOR. ONE RESIDENT STATED THE WATER HAS BEEN POOR FOR OVER 30 YEARS. 
MOST RESIDENTS DID NOT USE THE WATER FOR DRINKING, BUT USED BOTTLED WATER INSTEAD.  THERE WAS FAVORABLE
REACTION FROM THE COMMUNITY WHEN THE SECURITY FENCE WAS ERECTED AROUND LAKE SANDY JO IN APRIL 1986.

THE PUBLIC MEETING HELD AUGUST 30, 1986 WAS TO DISCUSS THE ALTERNATIVES FOR LAKE SANDY JO AND TO RECEIVE
PUBLIC COMMENTS ON THE RECOMMENDED ALTERNATIVE.  THERE WERE OVER 50 PEOPLE IN ATTENDANCE.  NO INTEREST
WAS  EXPRESSED FOR ALTERNATIVES 4, 5 AND 6.  INSTEAD, THE MAIN CONCERN OF THE COMMUNITY WAS WHERE WATER
MAINS WOULD BE PLACED, AND WHICH HOMES COULD BE HOOKED UP UNDER ALTERNATIVE 3.  MOST OF THE COMMUNITY
SOUTH OF LAKE SANDY JO HAS NEVER CONTAINED WATER MAINS.  PEOPLE OUTSIDE OF THE DESIGNATED AFFECTED AREA
AND BUFFER ZONE ALSO WANTED TO BE HOOKED UP BECAUSE THEIR WELL WATER WAS OF POOR QUALITY.

#SCH
SCHEDULE  (DEPENDENT UPON REAUTHORIZATION)

                     MILESTONES                              DATE

                   - APPROVE REMEDIAL ACTION (ROD)           SEPTEMBER 1986
                   - AWARD IAG FOR DESIGN                    OCTOBER 1986
                   - BEGIN DESIGN                            JANUARY 1987
                   - COMPLETE DESIGN                         JUNE 1987
                   - SIGN STATE SUPERFUND CONTRACT           JUNE 1987
                   - AWARD IAG FOR CONSTRUCTION              JUNE 1987
                   - BEGIN CONSTRUCTION                      OCTOBER 1987
                   - END CONSTRUCTION                        OCTOBER 1988.



#TMA
TABLES, MEMORANDA, ATTACHMENTS

#RS
                                     ADDENDUM
                              RESPONSIVENESS SUMMARY

A PUBLIC MEETING WAS HELD ON AUGUST 20, 1986, AT THE PAC OFFICE IN GARY, INDIANA, TO DISCUSS THE FINDINGS
AND RECOMMENDATIONS OF THE FEASIBILITY STUDY FOR THE LAKE SANDY JO SITE.

PUBLIC COMMENTS ON THE FEASIBILITY STUDY REPORT FOR THE LAKE SANDY JO SITE WERE RECEIVED BY THE U.S. EPA
ON AUGUST 20, 1986, AND THROUGH WRITTEN DOCUMENTS RECEIVED BY U.S. EPA THROUGH SEPTEMBER 5, 1986.  THESE
COMMENTS FELL INTO THE FOLLOWING MAJOR CATEGORIES:

        -    GROUNDWATER QUALITY

        -    SOIL AND SEDIMENT QUALITY

        -    EXTENT OF THE INVESTIGATIONS

        -    ALTERNATE WATER SUPPLY

        -    RESIDENTIAL COST FOR ALTERNATE WATER SUPPLY

        -    DEED RESTRICTIONS

        -    DRAINAGE DITCH REMEDIATION.

PUBLIC COMMENTS AND U.S. EPA'S RESPONSES ARE SUMMARIZED IN THIS CHAPTER.  COMMENTS IN THIS CHAPTER ARE
EDITED AND SOMETIMES PARAPHRASED TO COMBINE SIMILAR COMMENTS UNDER COMMON TOPICS.  THE INTENT HAS BEEN TO
PRESENT THE FULL RANGE OF TOPICS AND DETAILS OF THE OVERALL COMMENT SET WITHOUT LENGTHY REPETITION.  A
TRANSCRIPT OF THE PUBLIC MEETING AND WRITTEN COMMENTS ARE INCLUDED IN APPENDIX A AND B, RESPECTIVELY.

GROUNDWATER QUALITY

PUBLIC COMMENTS:

1. WHAT ARE THE MAIN ORGANIC CONTAMINANTS IN THE GROUNDWATER?

2. WHAT ARE THE RISKS POSED BY EACH?

3. WHAT ARE THE MAIN INORGANIC CONTAMINANTS IN THE GROUNDWATER?

4. WHICH ONES POSE A RISK AND WHAT ARE THOSE RISKS?

5. WILL THESE CHEMICAL CONTAMINANTS DISSIPATE WITH DISTANCE?

6. WHAT WILL BE THEIR EFFECT ON HEALTH?

AGENCY RESPONSE:

1. THE PRIMARY ORGANIC CONTAMINANT OF CONCERN IN THE GROUNDWATER IS BENZENE.  DATA FOR GROUNDWATER
   ANALYSIS IS SUMMARIZED IN TABLE 1-8 OF THE FS REPORT FOR THE CALUMET AQUIFER.

2. THE BENZENE IS PRESENT IN THE MONITORING WELLS AT A CONCENTRATION POSING A 2 X 10-5 TO 2 X 10-6 CANCER
   RISK OVER A LIFETIME EXPOSURE.

3. THERE ARE NO INORGANIC CONTAMINANTS FOUND TO HAVE SIGNIFICANT RISK IN THE GROUNDWATER.  SOME LEAD,
   ARSENIC, AND CYANIDE WERE FOUND IN MONITORING WELLS AROUND THE SITE WHICH DO CONSTITUTE A PLUME FROM
   THE SITE AND COULD POSE A RISK IF FOUND IN SUFFICIENT CONCENTRATIONS IN THE GROUNDWATER.  A SUMMARY OF
   INORGANIC CONTAMINANTS CAN BE FOUND IN APPENDIX C, FS TABLE 1-8.



4. NO CANCER RISK LEVELS WERE GENERATED FOR INORGANIC CONTAMINANTS AT THE SITE AS ONLY SECONDARY DRINKING
   WATER STANDARDS WERE VIOLATED (THOSE STANDARDS SET FOR AESTHETIC QUALITY RATHER THAN HEALTH REASONS).

5. IN GENERAL, ALL CONSTITUENTS FOUND IN THE GROUNDWATER WILL DECREASE IN CONCENTRATION WITH DISTANCE
   FROM THE SITE.  ACTIONS RESPONSIBLE FOR THIS PHENOMENON INCLUDE DILUTION WITH OTHER UNAFFECTED
   GROUNDWATER, DEGRADATION DUE TO BIOLOGICAL ACTIVITY FROM SOIL MICROBES, AND ADSORPTION ONTO SOIL
   PARTICLES.  A CERTAIN AMOUNT OF VOLATILIZATION MAY ALSO OCCUR IN MORE SURFICIAL GROUNDWATER LAYERS.

6. AS PREVIOUSLY MENTIONED, ONLY SECONDARY WATER QUALITY STANDARDS HAVE BEEN EXCEEDED BY THE GROUNDWATER
   FOUND IN RESIDENTIAL WELLS AROUND THE SITE.  THAT IS, NO HEALTH EFFECTS SHOULD OCCUR BUT TASTE, ODOR,
   AND COLOR MAY APPEAR AS PROBLEMS WITH USE OF THE WATER.  BENZENE, FOUND IN MONITORING WELLS ADJACENT
   TO THE SITE, DOES CARRY A CANCER RISK IF A LIFETIME EXPOSURE WERE TO OCCUR.  HOWEVER, THERE WAS NO
   BENZENE FOUND IN THE 24 RESIDENTIAL WELLS SAMPLED.

SOIL AND SEDIMENT QUALITY

PUBLIC COMMENTS:

1. WHAT ARE THE MAIN CONTAMINANTS OF CONCERN?

2. WHAT ARE THE RISKS POSED?

AGENCY RESPONSE

1. THE PRIMARY ORGANIC CONTAMINANT OF CONCERN IN THE SURFACE SOIL AND SEDIMENT AT THE SITE IS 
   BENZO(A)PYRENE.  INORGANICS OF CONCERN INCLUDE CHROMIUM, COPPER AND LEAD.  A MORE COMPREHENSIVE
   SUMMARY OF COMPOUNDS FOUND IN THE SURFACE SOIL AND SEDIMENT CAN BE FOUND IN APPENDIX C, FS TABLES 1-5,
   1-6, AND 1-7.

2. INGESTION OF SURFACE SOILS THROUGH A TRESPASS SETTING COULD LEAD TO A 2 X 10-2 TO 2 X 10-5 CANCER RISK
   DUE TO POLYAROMATIC HYDROCARBONS (INCLUDING BENZO(A)PYRENE). INGESTION OF DITCH SEDIMENTS COULD LEAD
   TO A 1 X 10-4 TO 2 X 10-6 CANCER RISK DUE TO (PAH'S).  INHALATION OF CONTAMINANTS BOUND TO DUSTS IN
   THE SURFACE SOILS COULD LEAD TO A 2 X 10-5 TO 2 X 10-6 CANCER RISK DUE TO PAH'S.

EXTENT OF THE INVESTIGATIONS

PUBLIC COMMENTS:

1. EXPLAIN THE EXTENT OF GROUNDWATER INVESTIGATIONS.

2. HOW DEEP DID YOU DRILL?

3. HOW MANY AQUIFERS WERE LOOKED AT?

4. ARE THE UPPER AND LOWER AQUIFERS SEPARATED?

5. EXPLAIN THE EXTENT OF THE SURFACE WATER/SEDIMENT INVESTIGATIONS.

6. WHAT AREAS WERE COVERED AND WHAT WAS THE RATIONALE?

7. WHY WERE THE AREAS JUST NORTH OF THE PUBLIC WELL AND JUST NORTH OF THE LITTLE CALUMET RIVER (WETLAND
   AREAS) NOT STUDIED?

8. WHERE DOES THE SURFACE WATER LEAVING THE SITE VIA THE SOUTHEAST DITCH GO?

9. CAN THE GROUNDWATER UNDER THE WETLAND AREA BE CONTAMINATED BY LAKE SANDY JO?

10. HOW WERE DIOXINS LOOKED FOR AND WHAT LABORATORIES DID THESE ANALYSES?

AGENCY RESPONSE:

1. IN PHASE I OF THE REMEDIAL INVESTIGATIONS, 15 SHALLOW AND ONE DEEP BEDROCK MONITORING WELL WERE
   INSTALLED AND SAMPLED AND 14 RESIDENTIAL WELLS WERE SAMPLED TO CHARACTERIZE THE GROUNDWATER AND



   DETERMINE IF HAZARDOUS MATERIALS WERE BEING RELEASED.  IN PHASE II OF THE REMEDIAL INVESTIGATION, FIVE
   ADDITIONAL SHALLOW MONITORING WELLS AND ONE ADDITIONAL BEDROCK WELL WERE INSTALLED AND 10 RESIDENTIAL
   WELLS WERE SAMPLED TO DETERMINE THE EXTENT OF CONTAMINATION AT THE SITE AND DETERMINE GROUNDWATER
   FLOWRATE CHARACTERISTICS.

2. DRILLING EXTENDED TO THE BOTTOM OF THE CALUMET AQUIFER, AND RANGED FROM 20 TO 30 FEET BELOW GROUND
   SURFACE.  IN ADDITION, DRILLING EXTENDED INTO THE TOP OF THE UNDERLYING BEDROCK AQUIFER, APPROXIMATELY
   117 FEET BELOW GROUND SURFACE.

3. TWO AQUIFERS WERE INVESTIGATED, THE CALUMET AND DEEPER BEDROCK AQUIFER.

4. THE UPPER CALUMET AQUIFER AND LOWER BEDROCK AQUIFER ARE NOT HYDRAULICALLY CONNECTED.  THEY ARE
   SEPARATED BY APPROXIMATELY 100 FEET OF GLACIAL TILL.  THIS TILL WAS TESTED AND FOUND TO HAVE A VERY
   LOW CONDUCTIVITY 10-8 CM/SEC).  THIS PRECLUDES ANY SIGNIFICANT DOWNWARD FLOW OF CONTAMINANTS.  IN
   ADDITION, PUMPING TESTS ALSO SHOWED THAT EACH AQUIFER WAS NOT INFLUENCED WHEN THE OTHER WAS PUMPED. 
   THIS ALSO INDICATES THE TWO AQUIFERS ARE NOT CONNECTED.

5. DURING PHASE I, SEVEN SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED; AND IN PHASE II, EIGHT
   SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED.

6. THE AREAS COVERED IN SURFACE WATER AND SEDIMENT SAMPLING ARE SHOWN IN APPENDIX C, FIGURE 1-4.  THESE
   AREAS WERE CHOSEN ORIGINALLY BECAUSE OF OBVIOUS SITE DRAINAGE PATTERNS AND THE NEED TO VERIFY THE
   MIGRATION OF SURFACE CONTAMINANTS FROM ONSITE.

7. THE WETLAND AREA NORTH OF THE PUBLIC WELL WAS NOT STUDIED BECAUSE IT LIES IN A DIFFERENT GROUNDWATER
   FLOW BASIN THAN THE SITE AND, AS SUCH, IS NOT INFLUENCED BY THE SITE.  GROUNDWATER BENEATH THE WETLAND
   OR FLOOD PLAIN AREA JUST NORTH OF THE LITTLE CALUMET RIVER WAS NOT STUDIED BECAUSE GROUNDWATER WAS NOT
   MOVING FROM THE SITE TO THIS AREA.  RATHER, GROUNDWATER TRAVELS FROM THE SITE, RECHARGES THE
   INTERCEPTING DRAINAGE DITCHES, AND BECOMES SURFACE WATER.  SURFACE WATER THEN MOVES TO THE FLOOD PLAIN
   AREA.  THE QUALITY OF THIS SURFACE WATER WAS STUDIED.

8. DRAINAGE FROM THE SOUTHEAST DITCH TRAVELS TO A WETLAND WHICH DRAINS INTO THE LITTLE CALUMET RIVER.

9. NO, THE GROUNDWATER BENEATH THE WETLAND CANNOT BE CONTAMINATED BY LAKE SANDY JO GROUNDWATER.  SURFACE
   WATER CONTAMINANTS FROM LAKE SANDY JO COULD INFLUENCE THE SURFACE WATER IN THE WETLAND.

10. DIOXINS AND OTHER CHEMICALS WERE ANALYZED BY THE U.S. EPA CONTRACT LABORATORY PROGRAM AS REFERENCED
    IN THE LAKE SANDY JO REMEDIAL INVESTIGATION REPORT.

ALTERNATE WATER SUPPLY

PUBLIC COMMENTS:

1. WHAT RESIDENCES WILL BE HOOKED UP TO THE ALTERNATE SUPPLY?

2. WHAT WAS THE RATIONALE FOR SELECTION?

3. WHAT WATER SYSTEM WILL THE RESIDENCES BE HOOKED UP TO?

4. WITHIN THE AREA SELECTED FOR ALTERNATIVE WATER, WILL THE AVAILABILITY TO A GIVEN RESIDENCE BE
   DEPENDENT ON THE LEVEL OF PARTICIPATION OF LOCAL NEIGHBORS?

5. HOW MUCH TIME WILL ELIGIBLE RESIDENCES HAVE TO DECIDE IF THEY WANT THE ALTERNATIVE WATER SUPPLY?

6. WHY CAN'T PEOPLE JUST OUTSIDE OF THE SELECTED AREA TO BE GIVEN THE ALTERNATE WATER SUPPLY ALSO BE
   INCLUDED IF THEY HAVE POOR WATER QUALITY (TASTE, ODOR, COLOR)?

7. ARE RESIDENCES ON THE WEST SIDE OF MORTON STREET INCLUDED?

8. ONE RESIDENT WHO RESIDES JUST OUTSIDE THE DESIGNATED AREA STATED THAT WHEN LAKE SANDY JO WAS FILLED
   IN, HER UPPER AQUIFER WELL DRIED UP.  ON THAT BASIS, IS THE RESIDENCE ELIGIBLE FOR THE ALTERNATE WATER
   SUPPLY?



AGENCY RESPONSE:

1. AT THIS TIME, EXACT ADDRESSES HAVE NOT BEEN SELECTED, HOWEVER, THOSE RESIDENCES LYING WITHIN THE AREA
   SHOWN IN APPENDIX C, FS FIGURE 2-3 WILL BE SERVED BY THE ALTERNATE WATER SUPPLY.  THIS AREA LIES SOUTH
   OF 25TH AVENUE, NORTH OF 29TH AVENUE, AND BETWEEN MORTON AND CHASE STREETS.

2. THE SELECTION WAS BASED ON LOCATION OF THE CURRENT GROUNDWATER PLUME INFLUENCED BY THE SITE AND THE
   ASSUMPTION THAT POTENTIAL HAZARDOUS RELEASES FROM THE SITE WILL FOLLOW THE SAME PATTERN UPON RELEASE
   AND MIGRATION FROM THE SITE.  TO ACCOUNT FOR ANY UNCERTAINTY IN IDENTIFICATION OF THE LIMITS OF THE
   PLUME, A "BUFFER ZONE" WAS ADDED TO THE LIMITS OF THE AFFECTED AREA TO ENSURE THAT ANY BORDERLINE
   RESIDENCES WERE NOT EXCLUDED FROM SERVICE.  THE AREA SELECTED WAS ALSO BASED ON WHERE THE GROUNDWATER
   FROM LAKE SANDY JO TRAVELS.

3. RESIDENCES WILL BE SERVICED BY THE GARY-HOBART WATER DISTRIBUTION SYSTEM AS THIS SYSTEM CURRENTLY
   SERVES THE AREA NORTH OF 25TH AVENUE AND HAS EXISTING MAINS UP TO THIS STREET.

4. THE OPTION TO BE HOOKED UP TO THE NEW WATER DISTRIBUTION SYSTEM LIES WITH EACH ELIGIBLE RESIDENT.
   AVAILABILITY WILL NOT BE AFFECTED BY THE LEVEL OF PARTICIPATION OF THE LOCAL NEIGHBORS.

5. ELIGIBLE RESIDENTS WILL HAVE SEVERAL MONTHS TO DECIDE WHETHER OR NOT TO ACCEPT THE ALTERNATE WATER
   SUPPLY. THE ACTUAL SCHEDULE IS DICTATED BY THE REAUTHORIZATION DATE OF THE SUPERFUND BILL, HOWEVER
   PUBLIC ANNOUNCEMENTS WILL BE MADE AT THE START OF IMPLEMENTATION OF THE ALTERNATIVE AND INPUT WILL BE
   ACCEPTED THROUGHOUT THE DESIGN PERIOD.

6. THE PRIMARY PURPOSE OF THE SUPERFUND BILL IS TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT.  WATER
   SUPPLIES THAT ARE CONSIDERED UNPALATABLE DUE TO SECONDARY WATER QUALITY STANDARDS ARE NOT NECESSARILY
   DUE ACTION UNDER THE BILL.  IN THE CASE OF LAKE SANDY JO, BACKGROUND WATER QUALITY OFTEN EXCEEDS THESE
   WATER QUALITY STANDARDS AND THE BASIS FOR EXTENDING THE ALTERNATE WATER SUPPLY IS THE POTENTIAL FOR
   MIGRATION OF HAZARDOUS CONTAMINANTS FROM THE LANDFILL, NOT THE CURRENT STATE OF WATER QUALITY. 

7. RESIDENCES WEST OF MORTON STREET ARE NOT INCLUDED IN THE AREA DESIGNATED FOR THE ALTERNATE WATER
   SUPPLY.

8. THE PRESENCE OF A DRY WELL INDICATES THAT THERE CAN BE NO INFLUENCE TO IT BY LAKE SANDY JO AND THE
   PURPOSE OF THIS REMEDY IS TO LIMIT OR PREVENT EXPOSURE TO PEOPLE AND THE ENVIRONMENT AS THE SITUATION
   EXISTS NOW.  IF A WELL WAS RENDERED DRY DUE TO PREVIOUS ACTIVITIES AT THE SITE, IT DOES NOT WARRANT
   ATTENTION BASED ON THE GOALS OF THE REMEDIAL ACTION.

RESIDENTIAL COSTS FOR ALTERNATE WATER SUPPLY

PUBLIC COMMENTS:

1. WITHIN THE DESIGNATED AREA, HOW MUCH WILL IT COST TO HOOK UP TO AN INDIVIDUAL RESIDENCE (CONNECT THE
   HOME'S INTERNAL WATER SUPPLY LINE TO THE MAIN IN THE STREET, INSTALL A VALVE, INSTALL A METER, AND
   ABANDON THE OLD WELL)?

2. JUST OUTSIDE THE DESIGNATED AREA, HOW MUCH WOULD IT COST A RESIDENT TO GET WATER (RUN A MAIN DOWN THE
   STREET AND CONNECT TO THE HOME IN THE SAME FASHION AS IN #1)?

3. IF A RESIDENT SELECTING THE ALTERNATIVE WATER SUPPLY IS NOT CONNECTED TO THE PUBLIC SEWER LINE BUT
   INSTEAD HAS A SEPTIC TANK SYSTEM, THE MONTHLY WATER USE FEE SHOULD NOT INCLUDE ANY SEWER USE FEES. 
   WILL THIS BE THE CASE?

AGENCY RESPONSE:

1. IT WILL COST APPROXIMATELY $1,500-$2,200 PER CONNECTION, IN GENERAL.  THE ACTUAL COST DEPENDS ON THE
   PROXIMITY OF THE RESIDENCE TO THE MAIN, SIZE OF LINE SELECTED, THE MATERIALS OF CONSTRUCTION DEEMED
   NECESSARY AT THE TIME OF DESIGN, AND THE ACTUAL COSTS/OR THE VALUE, METER, AND FITTINGS NEEDED AT EACH
   INSTALLATION.

2. THE COST FOR GARY-HOBART TO HOOK UP A RESIDENT OUTSIDE THE DESIGNATED AREA TO THEIR WATER SYSTEM
   CANNOT BE QUANTIFIED FOR A SPECIFIC RESIDENCE.  THE HOOKUP CHARGE INCLUDES THE COST OF RUNNING A WATER
   MAIN DOWN THE STREET AND THEN THE COST OF CONNECTING THE RESIDENCE TO THE WATER MAIN.  THE GARY-HOBART



   WATER CO. DOES NOT HAVE A FINAL ESTIMATE FOR RESIDENTIAL HOOKUPS BECAUSE THE COST FOR A SPECIFIC
   RESIDENCE DEPENDS ON ITS LOCATION, THE NEED TO INSTALL OR REPLACE A WATER MAIN FOR THE AREA, THE
   NUMBER OF RESIDENCES THAT WILL TAP INTO THE INSTALLED WATER MAIN, THE HOME'S PROXIMITY TO THE WATER
   MAIN, AND THE OVERALL ECONOMIC BASE OF THE AREA.

3. THE MONTHLY WATER USE FEE PAID BY THE CONSUMER SHOULD NOT INCLUDE SEWER USE UNLESS THE HOME IS
   CONNECTED TO THE SEWER COLLECTION SYSTEM.  IF THE RESIDENCE USES A SEPTIC TANK; NO SEWER CHARGES
   SHOULD BE ACCRUED.

DEED RESTRICTIONS

PUBLIC COMMENTS:

1. HOW WILL DEED RESTRICTIONS WORK?

2. WHO (WHAT AREA) WILL BE RESTRICTED?

3. WHEN WILL DEED RESTRICTIONS BEGIN?

4. HOW LONG WILL DEED RESTRICTIONS BE IN EFFECT?

5. WHY IS THE AREA NORTH OF 25TH AVENUE INCLUDED?

AGENCY REPLY:

1. DEED RESTRICTIONS ARE DESIGNED TO LIMIT ACCESS TO THE HAZARDOUS CONSTITUENTS AT THE SITE AND TO LIMIT
   THEIR MIGRATION FROM THE SITE.  FOR INSTANCE, EXCAVATION ONSITE WILL BE PROHIBITED TO PREVENT BREACH
   OF THE SOIL AND VEGETATIVE COVER, AND INSTALLATION OF A WELL IN THE AREA OF INFLUENCE OF THE SITE TO
   PREVENT ACCESS TO POTENTIALLY CONTAMINATED GROUNDWATER AND/OR PREVENT THE DIVERSION OF GROUNDWATER TO
   A PREVIOUSLY UNAFFECTED AREA.

2. ACTIVITIES THAT WILL BE RESTRICTED INCLUDE CONSTRUCTION OR EXCAVATION ONSITE, ONSITE ACCESS TO THE
   PUBLIC, AND INSTALLATION OF WELLS NEAR THE GROUNDWATER PLUME.

3. THE SCHEDULE FOR INITIATION OF DEED RESTRICTIONS IS DEPENDENT UPON THE DATE OF REAUTHORIZATION OF THE
   SUPERFUND MONIES TO BE USED IN ADMINISTERING THIS ALTERNATIVE.

4. DEED RESTRICTIONS WILL BE CONSIDERED PERMANENT, THAT IS, THE RESTRICTIONS WILL APPLY INDEFINITELY.

5. AREAS SUBJECT TO DEED RESTRICTIONS ARE SHOWN ON FIGURE 5-3 OF THE FS REPORT.  EXCAVATION AND/OR
   CONSTRUCTION WILL BE PROHIBITED ON THE LANDFILL SITE, PROPER, AND WELL INSTALLATION WILL BE PROHIBITED
   IN THE AREA BOUNDED BY 23RD AVENUE, 29TH AVENUE, MORTON STREET, AND CHASE STREET.  THE AREA NORTH OF
   25TH AVENUE IS BEING INCLUDED BECAUSE INSTALLATION OF A WELL IN THIS AREA MAY CHANGE GROUNDWATER
   GRADIENTS AND DRAW CONTAMINANTS TO THE NORTH OF THE SITE.

DRAINAGE DITCH RECOMMENDATIONS

PUBLIC COMMENTS:

1. IF THE RECOMMENDED ALTERNATIVE IS FOLLOWED, WILL THE DRAINAGE DITCHES STILL BE CONTAMINATED IN THE
   FUTURE?

AGENCY RESPONSE:

1. THE DRAINAGEWAYS WILL BE DREDGED AND EXISTING CONTAMINATION REMOVED.  AS FOR FUTURE CONTAMINATION,
   WITH A VEGETATED SOIL COVER ON THE SITE, RAINFALL RUNOFF WILL NO LONGER CONTAIN SURFACE SOIL
   CONTAMINATION AND THE SEDIMENTS WILL NOT BE CONTAMINATED.



                              ATTACHMENT 1

                       ENFORCEMENT (CONFIDENTIAL)

U.S. EPA SENT A NOTIFICATION AND INFORMATION REQUEST TO POTENTIALLY RESPONSIBLE PARTIES (PRPS) FOR THE
LAKE SANDY JO SITE ON DECEMBER 5, 1984.  THE LIST OF PRPS INCLUDED OWNERS, OPERATORS, AND SOME
GENERATORS.  THE ABSENCE OF RECORDS FOR THE SITE LIMITED OUR PRP LIST TO ONLY A FEW POTENTIAL GENERATORS. 
ALTHOUGH MOST OF THE GENERATORS CONTACTED RESPONDED TO THE REQUEST VIRTUALLY NO ADDITIONAL RECORDS CAME
TO LIGHT.

U.S. EPA WILL NOTIFY THE PRPS OF THE REMEDIAL ACTION CONTEMPLATED AT THE SITE AFTER ISSUANCE OF THE
RECORD OF DECISION TO GIVE THEM AN OPPORTUNITY TO CONDUCT THE REMEDIAL ACTION.  IT IS NOT ANTICIPATED
THAT THE PRPS WILL UNDERTAKE THIS ACTION.

BASED UPON INSUFFICIENT DOCUMENTS AND EVIDENCE, THE CHANCES OF SUCCESSFUL NEGOTIATIONS OR OF A
FRUITFUL COST RECOVERY ACTION APPEAR SLIM.  A FUND-FINANCED CLEANUP WITH LIMITED ABILITY FOR COST
RECOVERY SEEMS NECESSARY AND PROBABLE.

                                   (ATTACHMENT)
                                     TABLE 1-5
                       SUMMARY OF SUBSURFACE SOIL SAMPLING
                          LAKE SANDY JO LANDFILL RI/FS

                                                                BACKGROUND
          CONSTITUENT        FREQUENCY  RANGE OF DETECTION       (SB021)

   TOLUENE                      1/12         ND * - 3           NOT TESTED
   CHLOROFORM                   1/12         ND   - 6           NOT TESTED
   CHLOROMETHANE                1/12         ND   - 13          NOT TESTED
   1,1,2,2-TETRACHLOROETHANE    1/12         ND   - 3           NOT TESTED
   1,1,1-TRICHLOROETHANE        1/12         ND   - 6           NOT TESTED
   BIS(2-ETHYLHEXYL)PHTHALATE   1/12         ND   - 220         NOT TESTED

   ALUMINUM                    19/19      683,000 - 3,320,000   1,470,000
   ARSENIC                      1/7            ND - 6,800          ND
   BARIUM                       7/7        50,000 - 371,000      65,000
   CALCIUM                     19/19      130,000 - 45,100,000  130,000
   CHROMIUM                     8/19       11,000 - 98,100       14,000
   COPPER                       5/19        5,000 - 31,000         ND
   IRON                        19/19      390,000 - 21,200,000 1,710,000
   LEAD                        11/19        3,400 - 13,000         ND
   MANGANESE                   19/19       13,000 - 395,000      13,000
   ZINC                        18/19        7,900 - 62,000       15,000

   * ND = NOT DETECTED.



                                  (ATTACHMENT)
                                   TABLE 1-6
                         SUMMARY OF SEDIMENT SAMPLING
                         LAKE SANDY JO LANDFILL RI/FS

                                                      RANGE
                                                    OF VALUES     VALUES
                                                     DETECTED    DETECTED
                                                        IN          IN
                                                    BACKGROUND  BACKGROUND
                            NO. OF                   SAMPLES    SAMPLES NOT
                          POSITIVES/                INFLUENCED   INFLUENCED
                            NO. OF      RANGE OF        BY        BY THE
                            VALID      DETECTIONS   THE HIGHWAY   HIGHWAY
         CONSTITUENT      DETECTIONS      UG/KG        UG/KG       UG/KG

   VOLATILES

   1,1,1-TRICHLOROETHANE      1/15    ND *-13          ND        NOT TESTED

   ACID COMPOUNDS

   PENTACHLOROPHENOL          1/15      ND-1600        ND           ND

   BASE/NEUTRAL COMPOUNDS

   BIS(2-ETHYLHEXYL)
     PHTHALATE                7/8     440 - 33,000     ND           ND
   DI-N-OCTYL PHTHALATE       2/8     330 - 5,500      ND           ND
   ANTHRACENE                10/15     68 - 2,600      ND           ND
   PYRENE                    14/15    150 - 6,200   280 - 430      200
   BENZO(GHI)PERYLENE        12/15    280 - 2,400    ND - 330       ND
   INDENO(1,2,3-CD)PYRENE    11/15    240 - 2,500      ND           ND
   BENZO(B)FLUORANTHENE      13/15    150 - 530     150 - 550      130
   FLUORANTHENE               9/15    210 - 8,700   260 - 530      210
   BENZO(K)FLUORANTHENE      12/15    140 - 3,000   140 - 550      110
   ACENAPHTHYLENE             4/15    220 - 1,400      ND           ND
   CHRYSENE                  14/15    140 - 5,800   200 - 360      140
   BENZO(A)PYRENE            12/15    120 - 1,700    ND - 450      120
   DIBENZO(A,H)ANTHRACENE     4/15    330 - 1,200      ND           ND
   BENZO(A)ANTHRACENE        13/15    110 - 6,800   140 - 410      110
   ACENAPHTHENE               4/15    220 - 2,100      ND           ND
   DIETHYL PHTHALATE          1/15     ND - 430        ND           ND
   DI-N-BUTYL PHTHALATE       7/8     330 - 720        ND           ND
   PHENANTHRENE              11/15    270 - 3,400    ND - 400       ND
   BENZYL BUTYL PHTHALATE     5/15    140 - 9,800      ND           ND
   FLUORENE                   4/15    260 - 3,600      ND           ND
   NAPHTHALENE                7/15     56 - 1,200    ND - 400       ND

   PESTICIDES

   PCB-1254                   1/15     ND - 2,000      ND           ND
   4,4'-DDT                   1/15     ND - 1,100      ND           ND
   4,4'-DDD                   1/15     ND - 40         ND           ND
   ENDOSULFAN                 1/15     ND - 10         ND           ND



   ELEMENTS

   ALUMINUM                  15/15    288,000 -     3,460,000 -  4,940,000
                                       12,300,000     3,850,000
   BARIUM                    15/15    12,000 -      41,000 -      93,000
                                       1,540,000      92,000
   BERYLLIUM                  5/15    640 - 6,200    ND - 990       850
   CADMIUM                    9/15    2,300 -          ND           ND
                                       14,000
   CHROMIUM                  15/15    8,200 -       8,600 -       20,000
                                       81,000        25,000
   COPPER                    15/15    17,000 -      21,000 -      50,000
                                       187,000       59,000
   MERCURY                    7/15     40 - 900      ND - 400       ND
   MANGANESE                 15/15    13,000 -      219,000 -    225,000
                                       2,710,000     472,000
   NICKEL                    15/15    5,500 -       5,500 -       23,000
                                       42,000        12,000
   LEAD                      14/15    48,000 -      120,000 -    162,000
                                       526,000       526,000
   ZINC                      15/15    62,000 -      117,000 -    573,000
                                       1,920,000     327,000
   ARSENIC (A)                4/7     14,000 -       14,000       35,000
                                       102,000 (B)

     * ND = NOT DETECTED
   (A) ONLY ANALYZED FOR IN PHASE II
   (B) 102,000 MG/KG OF ARSENIC WAS DETECTED IN ONE SAMPLE, BUT ITS FIELD
       REPLICATE WAS NON-DETECTABLE FOR ARSENIC. THE NEXT HIGHEST ARSENIC
       DETECTED WAS 69,000.



                             TABLE 1 (PAGE 1 OF 4)
                   SUMMARY OF SURFACE SOIL SAMPLING RESULTS
                         LAKE SANDY JO LANDFILL RI/FS

                               NO                          RANGE OF VALUES
                          OF POSITIVE                        DETECTED IN
                         DETECTIONS/NO        RANGE          BACKGROUND
                            OF VALID      OF DETECTIONS        SAMPLES
         CONSTITUENT      OBSERVATIONS       (UG/KG)         (SS0034-035)

   VOLATILE ORGANICS:

   1,1,2,2-TETRA
     -CHLOROETHANE             5/33        14 - 19                ND *
   1,1-DICHLOROETHENE          3/33        ND - 31                ND
   TETRACHLOROETHENE           5/33         9 - 24                ND

   SEMI-VOLATILE ORGANICS:

   BIS(2-ETHYLHEXYL)
     PHTHALATE                26/33       160 - 180,000           ND
   BUTYL BENZYL PHTHALATE     18/33       220 - 180,000           ND
   DI-N-BUTYL PHTHALATE       16/33       200 - 23,000            ND
   DI-N-OCTYL PHTHALATE        7/33       240 - 47,000            ND
   DIETHYL PHTHALATE           3/33    10,000 - 72,000            ND
   ACENAPHTHENE                6/33        64 - 13,000            ND
   FLUORANTHENE               23/33       260 - 160,000        ND - 18
   NAPHTHALENE                 2/33        36 - 97                ND
   BENZO(A)ANTHRACENE         23/33       140 - 89,000            ND
   BENZO(A)PYRENE             22/33       140 - 78,000            ND
   BENZO(B)FLUORANTHENE       25/33       130 - 140,000           ND
   BENZO(K)FLUORANTHENE       19/33       120 - 120,000           ND
   CHRYSENE                   20/33       120 - 83,000            ND
   ACENAPHTHENE                6/33       180 - 1,300             ND
   ANTHRACENE                 12/33        34 - 12,000            ND
   BENZO(GHI)PERYLENE         18/33       240 - 44,000            ND
   FLUORENE                    7/33       118 - 16,000            ND
   PHENANTHRENE               22/33       180 - 67,000            ND
   DIBENZO(AH)ANTHRACENE       9/33        88 - 20,000            ND
   INDENO(1,2,3-CD)PERYLENE   16/33       200 - 37,000            ND
   PYRENE                     23/33       280 - 170,000           ND
   4-4'DDT                     4/33       120 - 1,500             ND
   4-4'DDE                     6/33        40 - 440               ND
   PCB-1254                   12/33       210 - 4,600             ND
   PCB-1260                    2/33     6,100 - 9,700             ND

   HEAVY METALS

   ARSENIC                    19/28     2,700 - 83,000            ND
   CADMIUM                    23/25     2,800 - 74,000            ND
   COPPER                     34/35     7,900 - 5,420,000   4,100 - 4,800
   CHROMIUM                   22/25     2,600 - 362,000     3,000 - 3,300
   LEAD                       22/24    22,000 - 3,670,000   3,900 - 4,400
   NICKEL                     23/31        ND - 1,399,000         ND
   ZINC                       31/31    16,000 - 20,352,000 16,000 - 25,000

   * ND - NOT DETECTED



                             TABLE 1 (PAGE 3 OF 4)
                         SUMMARY OF SEDIMENT SAMPLING
                         LAKE SANDY JO LANDFILL RI/FS

                                                       RANGE       VALUES
                                                     OF VALUES    DETECTED
                                                     DETECTED       IN
                                                        IN       BACKGROUND
                                                     BACKGROUND   SAMPLES
                                NO OF                 SAMPLES       NOT
                              POSITIVES/             INFLUENCED  INFLUENCED
                                 NO OF     RANGE OF   BY THE      BY THE
                                 VALID    DETECTIONS  HIGHWAY     HIGHWAY
           CONSTITUENT        DETECTIONS     UG/KG      UG/KG       UG/KG

   VOLATILES

   1,1,1-TRICHLOROETHANE          1/15    ND * - 13      ND      NOT TESTED

   ACID COMPOUNDS

   PENTACHLOROPHENOL              1/15      ND - 1600    ND          ND

   BASE/NEUTRAL COMPOUNDS

   BIS(2-ETHYLHEXYL)PHTHALATE     7/8      440 - 33,000  ND          ND
   DI-N-OCTYL PHTHALATE           2/8      330 - 5,500   ND          ND
   ANTHRACENE                    10/15      68 - 2,600   ND          ND
   PYRENE                        14/15     150 - 6,200 280 - 430    200
   BENZO(GHI)PERYLENE            12/15     280 - 2,400  ND - 330     ND
   INDENO(1,2,3-CD)PYRENE        11/15     240 - 2,500   ND          ND
   BENZO(B)FLUORANTHENE          13/15     150 - 530   150 - 550    130
   FLUORANTHENE                   9/15     210 - 8,700 260 - 530    210
   BENZO(K)FLUORANTHENE          12/15     140 - 3,000 140 - 550    110
   ACENAPHTHYLENE                 4/15     220 - 1,400   ND          ND
   CHRYSENE                      14/15     140 - 5,800 200 - 360    140
   BENZO(A)PYRENE                12/15     120 - 1,700  ND - 450    120
   DIBENZO(A,H)ANTHRACENE         4/15     330 - 1,200   ND          ND
   BENZO(A)ANTHRACENE            13/15     110 - 6,800 140 - 410    110
   ACENAPHTHENE                   4/15     220 - 2,100   ND          ND
   DIETHYL PHTHALATE              1/15      ND - 430     ND          ND
   DI-N-BUTYL PHTHALATE           7/8      330 - 720     ND          ND
   PHENANTHRENE                  11/15     270 - 3,400  ND - 400     ND
   BENZYL BUTYL PHTHALATE         5/15     140 - 9,800   ND          ND
   FLUORENE                       4/15     260 - 3,600   ND          ND
   NAPHTHALENE                    7/15      56 - 1,200  ND - 400     ND

   PESTICIDES

   PCB-1254                       1/15      ND - 2,000   ND          ND
   4,4'-DDT                       1/15      ND - 1,100   ND          ND
   4,4'-DDD                       1/15      ND - 40      ND          ND
   ENDOSULFAN                     1/15      ND - 10      ND          ND



   ELEMENTS

   ALUMINUM                      15/15     288,000 -  3,460,000 - 4,940,000
                                           12,300,000 3,850,000
   BARIUM                        15/15     12,000 -   41,000 -     93,000
                                           1,540,000  92,000
   BERYLLIUM                      5/15     640 - 6,200  ND - 990    850
   CADMIUM                        9/15     2,300 -       ND          ND
                                           14,000
   CHROMIUM                      15/15     8,200 -    8,600 -      20,000
                                           81,000     25,000
   COPPER                        15/15     17,000 -   21,000 -     50,000
                                           187,000    59,000
   MERCURY                        7/15      40 - 900    ND - 400     ND
   MANGANESE                     15/15     13,000 -   219,000 -   225,000
                                           2,710,000  472,000
   NICKEL                        15/15     5,500 -    5,500 -      23,000
                                           42,000     12,000
   LEAD                          14/15     48,000 -   120,000 -   162,000
                                           526,000    526,000
   ZINC                          15/15     62,000 -   117,000 -   573,000
                                           1,920,000  327,000
   ARSENIC (A)                    4/7      14,000 -     14,000     35,000
                                           102,000 (B)

   * ND = NOT DETECTED
   (A) ONLY ANALYZED FOR IN PHASE II
   (B) 102,000 MG/KG OF ARSENIC WAS DETECTED IN ONE SAMPLE, BUT ITS FIELD
       REPLICATE WAS NON-DETECTABLE FOR ARSENIC. THE NEXT HIGHEST ARSENIC
       DETECTED WAS 69,000.



                            TABLE 3 (PAGE 1 OF 11)
                             COST ESTIMATE SUMMARY
                                 ALTERNATIVE 2
                        ACCESS RESTRICTIONS, SOIL COVER

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   LANDFILL SOIL COVER (A)                      $592,000        $350,000
     SOIL COVER                   $1,040,000
     COMPACTION                     $259,000
     BRACING                        $136,000
     REVEGETATION                    $69,000
     TOE DRAIN                      $354,000
     LAWN MAINTENANCE (B)                         $7,000         $66,000

   MONITORING (B)                     $1,400     $56,000        $528,000

   ACCESS RESTRICTION
     SIGNS                            $1,000
     CONSTRUCTION FENCE              $14,000

   SEDIMENT MANAGEMENT
     REMOVE SEDIMENTS                $25,000
     BACKFILL MARSH                  $18,000
     DEWATERING                      $64,000
     HAUL & SPREAD SEDIMENTS ON
       LANDFILL                      $19,000
     GRADE AND RESEED                $29,000
     TESTING                         $21,000

   CONSTRUCTION SUBTOTAL          $2,050,000

     HEALTH & SAFETY (10%)          $205,000

     BID CONTINGENCY (15%)          $338,000

     SCOPE CONTINGENCY (20%)        $519,000

   CONSTRUCTION TOTAL             $3,112,000

     PERMITTING & LEGAL (5%)        $156,000

     SERVICES DURING CONSTRUCTION   $100,000

   TOTAL IMPLEMENTATION COST      $3,368,000

     ENGINEERING & DESIGN           $100,000

   TOTAL CAPITAL COSTS            $3,468,000

   TOTAL O&M AND REPLACEMENT
     PRESENT WORTH                  $944,000

   TOTAL PRESENT WORTH (B)        $4,412,000                    $944,000

   (A) O&M COSTS ASSUME REPLACING 30% OF THE TOPSOIL, REGRADING, AND
       REVEGETATING THE ENTIRE LANDFILL EVERY 10 YEARS
   (B) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS



                            TABLE 3 (PAGE 2 OF 11)
                             COST ESTIMATE SUMMARY
                                 ALTERNATIVE 3
           ALTERNATE WATER SUPPLY, SOIL COVER, ACCESS RESTRICTIONS

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   LANDFILL SOIL COVER (A)                      $592,000        $350,000
     SOIL COVER                   $1,040,000
     COMPACTION                     $259,000
     BRACING                        $136,000
     REVEGETATION                    $69,000
     TOE DRAIN                      $354,000
     LAWN MAINTENANCE (B)                         $7,000         $66,000

   MONITORING (B)                     $1,400     $56,000        $528,000

   MUNICIPAL WATER SUPPLY
     WATER MAINS                    $443,300
     HYDRANTS & VALVES               $62,200
     RESIDENTIAL CONNECTIONS        $168,800
     PRIVATE WELL ABANDONMENT        $15,000
     ROAD CROSSINGS                  $50,000

   ACCESS RESTRICTION
     SIGNS                            $1,000
     CONSTRUCTION FENCE              $14,000

   SEDIMENT MANAGEMENT
     REMOVE SEDIMENTS                $25,000
     BACKFILL MARSH                  $18,000
     DEWATERING                      $64,000
     HAUL & SPREAD SEDIMENTS ON
       LANDFILL                      $19,000
     GRADE AND RESEED                $29,000
     TESTING                         $21,000

   CONSTRUCTION SUBTOTAL          $2,790,000                    $944,000

     HEALTH & SAFETY (10%)          $279,000

     BID CONTINGENCY (15%)          $460,000

     SCOPE CONTINGENCY (20%)        $706,000

   CONSTRUCTION TOTAL             $4,235,000

     PERMITTING & LEGAL (5%)        $212,000

     SERVICES DURING CONSTRUCTION   $150,000



   TOTAL IMPLEMENTATION COST      $4,597,000

     ENGINEERING & DESIGN           $150,000

   TOTAL CAPITAL COSTS            $4,747,000

   TOTAL O&M AND REPLACEMENT
     PRESENT WORTH                  $944,000

   TOTAL PRESENT WORTH (B)        $5,691,000

   (A) O&M COSTS ASSUME REPLACING 30% OF THE TOPSOIL, REGRADING, AND
       REVEGETATING THE ENTIRE LANDFILL EVERY 10 YEARS
   (B) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS



                            TABLE 3 (PAGE 3 OF 11)
                             COST ESTIMATE SUMMARY
                                 ALTERNATIVE 4A
                          GRADIENT CONTROL, SOIL COVER

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   LANDFILL SOIL COVER (A)                      $592,000        $350,000
     SOIL COVER                   $1,040,000
     COMPACTION                     $259,000
     BRACING                        $136,000
     REVEGETATION                    $69,000
     TOE DRAIN                      $354,000
     LAWN MAINTENANCE (B)                         $7,000         $66,000

   MONITORING (B)                                $38,000        $358,000

   ACCESS RESTRICTION
     SIGNS                            $1,000
     CONSTRUCTION FENCE              $14,000

   SEDIMENT MANAGEMENT
     REMOVE SEDIMENTS                $25,000
     BACKFILL MARSH                  $18,000
     DEWATERING                      $64,000
     HAUL & SPREAD SEDIMENTS ON
       LANDFILL                      $19,000
     GRADE AND RESEED                $29,000
     TESTING                         $21,000

   EXTRACTION WELLS
     WELL INSTALLATION (C)           $15,000     $15,000          $2,000
     WELL PUMPS (D)                   $9,000      $9,000          $5,000
     ELECTRICAL (B)                  $40,000      $4,000         $38,000
     HEADER PIPING AND CONNECTIONS  $112,000

   CONSTRUCTION SUBTOTAL          $2,225,000                    $819,000

     HEALTH & SAFETY (10%)          $223,000

     BID CONTINGENCY (15%)          $367,000

     SCOPE CONTINGENCY (20%)        $563,000

   CONSTRUCTION TOTAL             $3,378,000

     PERMITTING & LEGAL (5%)        $169,000

     SERVICES DURING CONSTRUCTION   $150,000

   TOTAL IMPLEMENTATION COST      $3,697,000

     ENGINEERING & DESIGN           $150,000

   TOTAL CAPITAL COSTS            $3,847,000

   TOTAL O&M AND REPLACEMENT
     COSTS                          $819,000

   TOTAL PRESENT WORTH (B)        $4,666,000



   (A) O&M COSTS ASSUME REPLACING 30% OF THE TOPSOIL, REGRADING, AND
       REVEGETATING THE ENTIRE LANDFILL EVERY 10 YEARS
   (B) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS
   (C) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 20 YEAR INTERVALS
   (D) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 10 YEAR INTERVALS



                            TABLE 3 (PAGE 4 OF 11)
                             COST ESTIMATE SUMMARY
                                 ALTERNATIVE 4B
                         GRADIENT CONTROL, MULTILAYER CAP

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   MULTI-LAYER CAP (A)                          $592,000        $328,000
     LOAM COVER (E)                 $520,000    $520,000         $30,000
     GRAVEL COVER (E)               $858,000    $858,000         $49,000
     IMPERMEABLE LINER (E)        $1,050,000  $1,050,000         $60,000
     CLAY COVER (E)               $1,290,000
     GAS COLLECTION SYSTEM          $600,000
     GRADING, COMPACTION,
       REVEGETATIONS              $1,950,000
     TOE DRAIN                      $354,000
     LAWN MAINTENANCE (B)                         $7,000         $66,000

   MONITORING (B)                                $38,000        $358,000

   ACCESS RESTRICTION
     SIGNS                            $1,000
     CONSTRUCTION FENCE              $14,000

   SEDIMENT MANAGEMENT
     REMOVE SEDIMENTS                $25,000
     BACKFILL MARSH                  $18,000
     DEWATERING                      $64,000
     HAUL & SPREAD SEDIMENTS ON
       LANDFILL                      $19,000
     GRADE AND RESEED                $29,000
     TESTING                         $21,000

   EXTRACTION WELLS
     WELL INSTALLATION (C)           $15,000     $15,000          $2,000
     WELL PUMPS (D)                   $9,000      $9,000          $5,000
     ELECTRICAL (B)                  $40,000      $4,000         $38,000
     HEADER PIPING AND CONNECTIONS  $112,000

   CONSTRUCTION SUBTOTAL          $6,989,000                    $936,000

     HEALTH & SAFETY (10%)          $699,000

     BID CONTINGENCY (15%)        $1,153,000

     SCOPE CONTINGENCY (20%)      $1,768,000

   CONSTRUCTION TOTAL            $10,609,000

     PERMITTING & LEGAL (5%)        $530,000

     SERVICES DURING CONSTRUCTION   $250,000

   TOTAL IMPLEMENTATION COST     $11,389,000



     ENGINEERING & DESIGN           $200,000

   TOTAL CAPITAL COSTS           $11,589,000

   TOTAL O&M AND REPLACEMENT
     COSTS                          $936,000

   TOTAL PRESENT WORTH (B)       $12,525,000

   (A) O&M COSTS ASSUME REPLACING 30% OF THE TOPSOIL, REGRADING, AND
       REVEGETATING THE ENTIRE LANDFILL EVERY 10 YEARS
   (B) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS
   (C) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 20 YEAR INTERVALS
   (D) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 10 YEAR INTERVALS
   (E) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 30 YEARS



                            TABLE 3 (PAGE 5 OF 11)
                             COST ESTIMATE SUMMARY
                                 ALTERNATIVE 5A
                 GROUNDWATER EXCLUSION, SOIL COVER, SLURRY WALL

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   LANDFILL SOIL COVER (A)                      $592,000        $350,000
     SOIL COVER                   $1,040,000
     COMPACTION                     $259,000
     BRACING                        $136,000
     REVEGETATION                    $69,000
     TOE DRAIN                      $354,000
     LAWN MAINTENANCE (B)                         $7,000         $66,000

   MONITORING (B)                                $38,000        $358,000

   ACCESS RESTRICTION
     SIGNS                            $1,000
     CONSTRUCTION FENCE              $14,000

   SLURRY WALL
     INSTALLATION                 $2,581,000
     SOILS TESTING                  $120,000
     REGRADE & REVEGETATE           $198,000
     DEWATERING WASTEWATER
       DISPOSAL TO POTW              $14,000

   EXTRACTION WELLS
     WELL INSTALLATION (C)            $3,000      $3,000            $400
     WELL PUMPS (D)                   $1,800      $1,800          $1,000
     ELECTRICAL (B)                  $24,000        $300          $2,800
     HEADER PIPING AND CONNECTIONS   $31,000

   SEDIMENT MANAGEMENT
     REMOVE SEDIMENTS                $25,000
     BACKFILL MARSH                  $18,000
     DEWATERING                      $64,000
     HAUL & SPREAD SEDIMENTS ON
       LANDFILL                      $19,000
     GRADE AND RESEED                $29,000
     TESTING                         $21,000

   CONSTRUCTION SUBTOTAL          $5,021,800                    $778,200

     HEALTH & SAFETY (10%)          $502,000
     BID CONTINGENCY (15%)          $829,000
     SCOPE CONTINGENCY (20%)      $1,271,000
   CONSTRUCTION TOTAL             $7,624,000
     PERMITTING & LEGAL (5%)        $381,000
     SERVICES DURING CONSTRUCTION   $350,000

   TOTAL IMPLEMENTATION COST      $8,355,000

     ENGINEERING & DESIGN           $300,000

   TOTAL CAPITAL COSTS            $8,655,000



   TOTAL O&M AND REPLACEMENT

     COSTS                          $778,000

   TOTAL PRESENT WORTH (B)        $9,433,000

   (A) O&M COSTS ASSUME REPLACING 30% OF THE TOPSOIL, REGRADING, AND
       REVEGETATING THE ENTIRE LANDFILL EVERY 10 YEARS
   (B) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS
   (C) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 20 YEAR INTERVALS
   (D) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 10 YEAR INTERVALS



                            TABLE 3 (PAGE 6 OF 11)
                             COST ESTIMATE SUMMARY
                                 ALTERNATIVE 5B
                GROUNDWATER EXCLUSION, MULTILAYER CAP, SLURRY WALL

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   MULTI-LAYER CAP (A)                          $592,000        $328,000
     LOAM COVER (E)                 $520,000    $520,000         $30,000
     GRAVEL COVER (E)               $858,000    $858,000         $49,000
     IMPERMEABLE LINER (E)        $1,050,000  $1,050,000         $60,000
     CLAY COVER (E)               $1,290,000
     GAS COLLECTION SYSTEM          $600,000
     GRADING, COMPACTION,
       REVEGETATIONS              $1,950,000
     TOE DRAIN                      $354,000
     LAWN MAINTENANCE (B)                         $7,000         $66,000

   MONITORING (B)                                $38,000        $358,000

   ACCESS RESTRICTION
     SIGNS                            $1,000
     CONSTRUCTION FENCE              $14,000

   SLURRY WALL
     INSTALLATION                 $2,581,000
     SOILS TESTING                  $120,000
     REGRADE & REVEGETATE           $198,000
     DEWATERING WASTEWATER
       DISPOSAL TO POTW              $14,000

   EXTRACTION WELLS
     WELL INSTALLATION (C)            $3,000      $3,000            $400
     WELL PUMPS (D)                   $1,800      $1,800          $1,000
     ELECTRICAL (B)                  $24,000        $300          $2,800
     HEADER PIPING AND CONNECTIONS   $31,000

   SEDIMENT MANAGEMENT
     REMOVE SEDIMENTS                $25,000
     BACKFILL MARSH                  $18,000
     SOLIDIFICATION                 $175,000
     HAUL & SPREAD SEDIMENTS ON
       LANDFILL                      $19,000
     GRADE AND RESEED                $29,000
     TESTING                         $21,000

   CONSTRUCTION SUBTOTAL          $9,897,000                    $895,000

     HEALTH & SAFETY (10%)          $990,000
     BID CONTINGENCY (15%)        $1,633,000
     SCOPE CONTINGENCY (20%)      $2,504,000

   CONSTRUCTION TOTAL            $15,024,000

     PERMITTING & LEGAL (5%)        $751,000
     SERVICES DURING CONSTRUCTION   $500,000

   TOTAL IMPLEMENTATION COST     $16,275,000

     ENGINEERING & DESIGN           $350,000



   TOTAL CAPITAL COSTS           $16,625,000

   TOTAL O&M AND REPLACEMENT
     COSTS                          $895,000

   TOTAL PRESENT WORTH (B)       $17,520,000

   (A) O&M COSTS ASSUME REPLACING 30% OF THE TOPSOIL, REGRADING, AND
       REVEGETATING THE ENTIRE LANDFILL EVERY 10 YEARS
   (B) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS
   (C) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 20 YEAR INTERVALS
   (D) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 10 YEAR INTERVALS
   (E) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 30 YEARS



                            TABLE 3 (PAGE 7 OF 11)
                             COST ESTIMATE SUMMARY
                                 ALTERNATIVE 6

                 LANDFILL DEWATERING, MULTILAYER CAP, SLURRY WALL

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   MULTI-LAYER CAP (A)                          $592,000        $328,000
     LOAM COVER (E)                 $520,000    $520,000         $30,000
     GRAVEL COVER (E)               $858,000    $858,000         $49,000
     IMPERMEABLE LINER (E)        $1,050,000  $1,050,000         $60,000
     CLAY COVER (E)               $1,290,000
     GAS COLLECTION SYSTEM          $600,000
     GRADING, COMPACTION,
       REVEGETATIONS              $1,950,000
     TOE DRAIN                      $354,000
     LAWN MAINTENANCE (B)                         $7,000         $66,000

   MONITORING (B)                                $38,000        $358,000

   ACCESS RESTRICTION
     SIGNS                            $1,000
     CONSTRUCTION FENCE              $14,000

   SEDIMENT MANAGEMENT
     REMOVE SEDIMENTS                $25,000
     BACKFILL MARSH                  $18,000
     DEWATERING                      $64,000
     HAUL & SPREAD SEDIMENTS ON
       LANDFILL                      $19,000
     GRADE AND RESEED                $29,000
     TESTING                         $21,000

   SLURRY WALL
     INSTALLATION                 $2,581,000
     SOILS TESTING                  $120,000
     REGRADE & REVEGETATE           $198,000
     DEWATERING WASTEWATER
       DISPOSAL TO POTW              $14,000

   EXTRACTION WELLS
     WELL INSTALLATION (C)          $126,000    $126,000         $19,000
     WELL EJECTORS (D)               $30,000     $30,000         $18,000
     WELL PUMPS (F)                   $6,000      $1,200          $7,100
     HEADER PIPING AND CONNECTIONS   $85,000
     ELECTRICAL (B)                  $50,000      $2,000         $19,000

   CONSTRUCTION SUBTOTAL         $10,023,000                    $954,000

     HEALTH & SAFETY (10%)        $1,002,000
     BID CONTINGENCY (15%)        $1,654,000
     SCOPE CONTINGENCY (20%)      $2,536,000

   CONSTRUCTION TOTAL            $15,215,000

     PERMITTING & LEGAL (5%)        $761,000
     SERVICES DURING CONSTRUCTION   $500,000

   TOTAL IMPLEMENTATION COST     $16,476,000



     ENGINEERING & DESIGN           $350,000

   TOTAL CAPITAL COSTS           $16,826,000

   TOTAL O&M AND REPLACEMENT
     COSTS                          $954,000

   TOTAL PRESENT WORTH (B)       $17,780,000

   (A) O&M COSTS ASSUME REPLACING 30% OF THE TOPSOIL, REGRADING, AND
       REVEGETATING THE ENTIRE LANDFILL EVERY 10 YEARS
   (B) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS
   (C) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 20 YEAR INTERVALS
   (D) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 10 YEAR INTERVALS
   (E) PRESENT WORTH COST BASED ON A 10% DISCOUNT RATE AND REPLACEMENT AT 30 YEARS
   (F) PRESENT WORTH COST BASED ON REPLACEMENT OF 150 GPS PUMP WITH 30 GPS
       PUMP AT 10 YEAR INTERVALS



                            TABLE 3 (PAGE 8 OF 11)
                             COST ESTIMATE SUMMARY
                               ONSITE TREATMENT

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   22 GPM FLOWRATES (ALTERNATIVE 5)

   PACKAGE TREATMENT PLANT (B)      $94,000      $94,000         $14,000
   BACKWASH TANKS (B)               $20,000      $20,000          $3,000
   CARBON TREATMENT SYSTEM (B)      $38,000      $38,000          $6,000
   BUILDING                         $25,000
   ELECTRICAL                       $20,000
   TEMPORARY SLUDGE LAGOON           $6,000
   DISPOSE SLUDGE IN RCRA
     LANDFILL (A)                                 $8,000         $75,500
   CHEMICALS (A)                                  $2,500         $23,500
   CARBON (A)                                     $8,800         $83,000
   LABOR (A)                                     $44,000        $415,000
   MAINTENANCE (A)                                $6,000         $56,000
   HEAT & ELECTRICAL (A)                          $2,000         $19,000

   SUBTOTALS                        $203,000                    $695,000
   ALLOWANCES AND CONTINGENCIES     $152,000
   TOTAL                            $355,000

   PRESENT WORTH (A)              $1,050,000

   1 GPM FLOWRATES (ALTERNATIVE 5B)

   PACKAGE TREATMENT PLANT (B)       $20,000     $20,000          $3,000
   BACKWASH TANKS (B)                 $2,000      $2,000            $300
   CARBON TREATMENT SYSTEM (B)        $9,000
   BUILDING                           $5,000
   ELECTRICAL                         $5,000
   TEMPORARY SLUDGE LAGOON                          $500          $4,700
   DISPOSE SLUDGE IN RCRA
     LANDFILL (A)                                   $100          $1,100
   CHEMICALS (A)                                    $400          $3,800
   CARBON (A)                                    $44,000        $415,000
   LABOR (A)                                        $500          $4,700
   MAINTENANCE (A)                                $1,000          $9,400
   HEAT & ELECTRICAL (A)
   SUBTOTALS                         $41,000                    $442,000
   ALLOWANCES AND CONTINGENCIES      $31,000
   TOTAL                             $72,000

   PRESENT WORTH (A)                $514,000

   (A) PRESENT WORTH BASED ON A PERIOD OF 30 YRS AT A DISCOUNT RATE OF 10%
   (B) PRESENT WORTH BASED ON EQUIPMENT REPLACEMENT AT 20 YEARS AND A 10% DISCOUNT RATE
   (C) PRESENT WORTH BASED ON TREATING 150 GPM FOR 5 YRS. AND 30 GPM FOR
       25 YRS. DISCOUNT RATE = 10%
   (D) ALLOWANCES AND CONTINGENCIES INCLUDE HEALTH AND SAFETY, BID
       CONTINGENCY, SCOPE CONTINGENCY, PERMITTING AND LEGAL, SERVICES
       DURING CONSTRUCTION, AND ENGINEERING AND DESIGN



                            TABLE 3 (PAGE 9 OF 11)
                             COST ESTIMATE SUMMARY
                               ONSITE TREATMENT

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   400 GPM FLOWRATES (ALTERNATIVE 4 & 4B)

   PACKAGE TREATMENT PLANT (B)     $243,000     $243,000         $36,000
   BACKWASH TANKS (B)               $30,000      $30,000          $4,100
   CARBON TREATMENT SYSTEM (B)     $126,000     $126,000         $19,000
   BUILDING                        $144,000
   ELECTRICAL                       $30,000
   TEMPORARY SLUDGE LAGOON         $109,000
   DISPOSE SLUDGE IN RCRA
     LANDFILL (A)                               $138,000      $1,301,000
   CHEMICALS (A)                                 $47,000        $439,000
   CARBON (A)                                   $138,000      $1,301,000
   LABOR (A)                                     $44,000        $415,000
   MAINTENANCE (A)                               $15,000        $141,500
   HEAT & ELECTRICAL (A)                          $8,000         $75,500

   SUBTOTALS                        $682,000                  $3,732,000
   ALLOWANCES AND CONTINGENCIES (D) $512,000
   TOTAL                          $1,194,000

   PRESENT WORTH (A)              $4,926,000

   150 GPM - 30 GPM FLOWRATES (ALTERNATIVE 6)

   PACKAGE TREATMENT PLANT (B)      $162,000    $162,000         $24,000
   BACKWASH TANKS (B)                $20,000     $20,000          $3,000
   CARBON TREATMENT SYSTEM (B)       $58,000     $58,000          $9,000
   BUILDING                          $80,000
   ELECTRICAL                        $20,000
   TEMPORARY SLUDGE LAGOON           $41,000               150 GPM & 30 GPM
                                 150 GMP O&M  30 GPM O&M      PRESENT WORTH
   DISPOSE SLUDGE IN RCRA
     LANDFILL (A)                    $52,000     $10,000        $253,483
   CHEMICALS (A)                     $17,500      $3,500         $86,065
   CARBON (A)                        $60,000     $12,000        $295,081
   LABOR (A)                         $44,000     $44,000        $414,784
   MAINTENANCE (A)                   $10,000     $10,000        $94,2690
   HEAT & ELECTRICAL (A)              $3,500      $2,300        $26,231

   SUBTOTALS                        $381,000                  $1,206,000
   ALLOWANCES AND CONTINGENCIES (D) $286,000
   TOTAL                            $667,000

   PRESENT WORTH (C)              $1,873,000

   (A) PRESENT WORTH BASED ON A PERIOD OF 30 YRS AT A DISCOUNT RATE OF 10%
   (B) PRESENT WORTH BASED ON EQUIPMENT REPLACEMENT AT 20 YEARS AND A 10% DISCOUNT RATE
   (C) PRESENT WORTH BASED ON TREATING 150 GPM FOR 5 YRS. AND 30 GPM FOR
       25 YRS. DISCOUNT RATE = 10%
   (D) ALLOWANCES AND CONTINGENCIES INCLUDE HEALTH AND SAFETY, BID
       CONTINGENCY, SCOPE CONTINGENCY, PERMITTING AND LEGAL, SERVICES
       DURING CONSTRUCTION, AND ENGINEERING AND DESIGN



                            TABLE 3 (PAGE 10 OF 11)
                             COST ESTIMATE SUMMARY
                                POTW TREATMENT

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   400 GPM FLOWRATES (ALTERNATIVE 4 & 4B)

   SEWER DISCHARGE PIPE              $20,000
   CONNECTION TO SEWER                $5,000
   USER CHARGE (A)                              $263,000      $2,479,000
   MONITORING FEE (A)                             $3,000         $31,000

   SUBTOTALS                         $25,000                  $2,510,000
   ALLOWANCES AND CONTINGENCIES (C)  $19,000
   TOTAL                             $44,000

   PRESENT WORTH (A)              $2,554,000

   150 GMP - 30 GPM FLOWRATES (ALTERNATIVE 6)

   SEWER DISCHARGE PIPE              $12,000
   CONNECTION TO SEWER                $5,000
   USER CHARGE (150 GMP) (A)                     $99,000        $374,000
   USER CHARGE (30 GPM) (A)                      $20,000        $112,000
   MONITORING FEE (150 GPM) (A)                   $3,000         $11,000
   MONITORING FEE (30 GPM) (A)                    $1,000          $6,000

   SUBTOTALS                         $17,000                    $503,000
   ALLOWANCES AND CONTINGENCIES (C)  $13,000
   TOTAL                             $30,000

   PRESENT WORTH (B)                $533,000

   22 GPM FLOWRATES (ALTERNATIVE 5A)

   SEWER DISCHARGE PIPE               $7,000
   CONNECTION TO SEWER                $5,000
   USER CHARGE (A)                               $20,000        $189,000
   MONITORING FEE (A)                             $3,000         $31,000

   SUBTOTALS                         $12,000                    $220,000
   ALLOWANCES AND CONTINGENCIES (C)   $9,000
   TOTAL                             $21,000

   PRESENT WORTH (A)                $241,000

   1 GPM FLOWRATES (ALTERNATIVE 5B)

   SEWER DISCHARGE PIPE               $7,000
   CONNECTION TO SEWER                $5,000
   USER CHARGE (A)                                 $500           $4,000

   SUBTOTALS                         $12,000                      $4,000
   ALLOWANCES AND CONTINGENCIES (C)   $9,000
   TOTAL                             $21,000

   PRESENT WORTH (A)                 $25,000



   (A) PRESENT WORTH BASED ON A PERIOD OF 30 YRS., AT A DISCOUNT RATE OF 10%
   (B) PRESENT WORTH BASED ON TREATING 150 GPM FOR 5 YRS. AND 30 GPM FOR
       25 YRS. DISCOUNT RATE = 10%
   (C) ALLOWANCES AND CONTINGENCIES INCLUDE HEALTH AND SAFETY, BID
       CONTINGENCY, SCOPE CONTINGENCY, PERMITTING AND LEGAL, SERVICES
       DURING CONSTRUCTION, AND ENGINEERING AND DESIGN



                            TABLE 3 (PAGE 11 OF 11)
                             COST ESTIMATE SUMMARY
                            RCRA FACILITY TREATMENT

                                              ANNUAL O&M &   PRESENT WORTH
   COST COMPONENT               CONSTRUCTION  REPLACEMENT   O&M/REPLACEMENT
                                    COSTS        COSTS           COSTS

   22 GPM FLOWRATES (ALTERNATIVE 5A)

   STORAGE TANK & ACCESS ROAD       $110,000
   TRUCKING & DISPOSAL COSTS (A)              $2,891,000     $27,253,000

   SUBTOTALS                        $110,000                 $27,253,000
   ALLOWANCES AND CONTINGENCIES (B)  $83,000
   TOTAL                            $193,000

   PRESENT WORTH (A)             $27,446,000

   1 GPM FLOWRATES (ALTERNATIVE 5B)

   STORAGE TANK & ACCESS ROAD       $110,000
   TRUCKING & DISPOSAL COSTS (A)                $131,000      $1,239,000

   SUBTOTALS                        $110,000                  $1,239,000
   ALLOWANCES AND CONTINGENCIES (B)  $83,000
   TOTAL                            $193,000

   PRESENT WORTH (A)              $1,432,000

   (A) PRESENT WORTH COST IS BASED ON A 10% DISCOUNT RATE OVER A PERIOD OF 30 YEARS
   (B) ALLOWANCES AND CONTINGENCIES INCLUDE HEALTH AND SAFETY, BID
       CONTINGENCY, SCOPE CONTINGENCY, PERMITTING AND LEGAL, SERVICES
       DURING CONSTRUCTION, AND ENGINEERING AND DESIGN.


